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In the modern world, science and technology are developing rapidly, the construction of countries in the 
world is changing with each passing day, and the global output value has reached 80 trillion US dollars. 
World peace is the first guarantee. The primary task of the United Nations is to oppose war and maintain 
world security and world peace. With the economic development of various countries, commerce and 
trade, the dissemination of cultural information, the improvement of education, etc., competition for 
resources, competition for advantages, competition for land, competition for space, etc., countries in the 
world are more closely connected. At the same time, competition among countries in the world has 
become more intense, various competitions have become more frequent, and various conflicts have 
become increasingly prominent. From time to time, there will be the shadow of war in the world, and there 
will even be various confrontations. The preparation and expenses of countries around the world are also 
increasing substantially. Wars and even nuclear wars (biochemical weapons, etc., space wars, etc.) may 
occur. Of course, world peace has always been the mainstream, and the end of the war will be non¬ 
mainstream. Flowever, wars are devastating and can even destroy the earth and mankind. For example, 
nuclear wars are not alarmist. The people of the world must cherish peace and oppose all kinds of unjust 
and non-human intelligence and rational wars. Therefore, it is the choice of all mankind to oppose various 
unjust and non-human intellectual and rational wars and to safeguard and defend world peace. Flowever, 
this does not mean that the world is peaceful. If you can sit back and relax, you will lose your vigilance. For 
example, the tragedies of World War I and World War II will repeat itself. It is inevitable that there are 
madmen and madmen in the world, otherwise, major disasters will occur. Fluman beings kill and attack 
each other like primitive animals, which are even more terrifying in the 21st and 22nd century, such as 
nuclear bomb attacks, space warfare, biological and chemical weapons, virus weapons and so on. Atomic 
bombs, nuclear submarines, strategic bombing vehicles, land-based nuclear missiles, anti-satellite 
weapons, etc., must have sufficient understanding and awareness of these, which will greatly help 
people’ s knowledge and information, and cherish world peace and "ban nuclear". The gradual 
destruction of all nuclear, biological and chemical weapons has become the first choice. The peaceful use 
of nuclear energy for the benefit of mankind, rather than resorting to war and nuclear war. Of course, we 
can't talk about the discoloration of the tiger, the soul frightened by the nuclear war. Nuclear balance, 
nuclear containment, the peace-loving efforts and struggles of all mankind, the supreme freedom and 
rational wisdom of mankind, etc., are essential for preventing nuclear war. Maintaining the lives and well¬ 
being of human beings on the earth is above all else, above all else. We always believe that the era of 
complete prohibition and destruction of all nuclear, biological and chemical weapons will definitely come. 






We must not be pessimistic and disappointed, let alone shrink back from ourselves, and we must act 
bravely. The future of the world belongs to all mankind. World peace and human happiness is the only 
choice and goal of mankind. Human beings cannot relax their vigilance to prevent major wars from 
happening and defend world peace. At the same time, they must also increase their awareness to maintain 
peace and freedom with strength instead of talking about soldiers. As a result, the war broke out and fell 
into chaos, causing human society to suffer misery and suffering.. Contradictions complement each other, 
and if there is a spear, there will be a shield, so that we can prevent problems before they happen. The 
peaceful development of the world is the common ideal of all mankind. No one can stop and destroy it. 
Otherwise, it will be punished ruthlessly by history. World peace, human development, economic 
development, social development, and various civilizations and traditions of all nations and ethnic groups, 
must learn from each other and learn from each other's strengths. The stones of the mountain can be used 
for jade. Of course, we must resist wrong, irrational and non-modern civilization. And criticize, you cannot 
blindly worship and follow. The development of human history is very long, and all kinds of human races 
and competitions are inevitable. Without competition and various contradictions, the world would not 
exist. There is harmony and there must be struggle. The world will never be the same, iron plate, positive 
and negative, sky and earth, heat and cold, from the natural world to the animal world, from the primitive 
society to the modern planetary society. The naive and fanatical ideal society of fantasy of pure romance 
is not a great and difficult cause that can be created or accomplished overnight, otherwise, it will fall into 
confusion or crazy cliff and cannot extricate itself. Human beings have to pay more and more for this. Wars 
or even nuclear wars, no matter who wins or loses, no matter the fish die and the nets are broken, they all 
end up and completely destroy the earth. These have no natural or any physical meaning for the natural 
universe. These very simple truths are treated equally to any politician and military strategist. Competition 
and war are not synonymous, and war is also competition, but the connotation and nature are not the 
same. Competition is free, peaceful and rational, while war is the opposite (except for just war, which is 
another matter). This is the way of mankind, the way of the world. Regardless of the East and West, no 
matter what kind of system, what kind of system or belief, free, peaceful and rational competition is the 
right choice. The theory of war, the theory of peace, the theory of controversy, the theory of rationality, 
and the theory of liberty have a wide scope, which requires in-depth and detailed research and analysis to 
arrive at the ideal answer. It is not advisable to know a little about it, or to swallow it, or not to understand 
it. The traditional thinking of thousands of people is the most terrifying, stupid, and stubborn force. Failure 
to recognize this will make a big mistake. Humans need to move forward very complex and difficult to be 
effective. Scientific revolution, natural revolution, planetary revolution, social revolution, genetic 
revolution. This applies to both the East and the West. The development of Islam, Catholicism, Buddhism, 
Eastern Orthodox, etc. is also complicated and long, and there are also many contradictions. Feudal system 
The central government entrusted the land as a beloved feudal lord, and the feudal lord entrusted it to his 
subordinates as a feudal lord. The feudal lord was divided into layers and formed a master-slave 
relationship, forming a hierarchy like a ladder. This is the basic feature of feudal land ownership in Western 
Europe. In 1985, in order to stop the competition for military expansion under the Cold War, Gorbachev 
and former US President Reagan jointly issued a statement that "there is no victor in a nuclear war, and it 
must never be allowed to happen." Gorbachev: If human beings fall into the same predicament again and 
again, there will be no good results. There are many signs that both the West and Russia are gradually 



understanding how important a smooth and dynamic channel of dialogue is. The discourse system for 
expounding history is slowly changing. This is a positive first step. Of course, there is still a long way to go 
before the two sides fully restore mutual trust. I personally think that the breakthrough may be the nuclear 
abandonment plan. I recently called on all nuclear nations around the world to jointly issue a statement 
against nuclear war. Correspondingly, Russia and the United States, the nuclear-weapon powers, sat down 
and talked about how to improve diplomatic relations. 

Ocean Resources The ocean is the lifeblood of mankind and the lifeblood of the earth 

Puntos is a male god who symbolizes "the bottom of the sea" in Greek mythology. The brother of the 
mountain god Ourea. The lover and son of the earth goddess Gaia. 

Pontos 

With diversified civilizations, it is difficult to avoid all kinds of conflicts between civilizations, such as Eastern 
and Western civilizations, Eastern and Western civilizations, conflicts between Islamic civilization and 
Western civilization. There are big differences in races, genetic mutations, patterns, social structures, 
culture, history, religious beliefs, languages, politics, economics, etc., conflicts and confrontations are 
indeed inevitable, and wars also occur from time to time. This is not surprising. As all rivers return to the 
sea, human beings will eventually move towards assimilation, which is the general trend and the 
unstoppable. Freedom, rationality, wealth, peace, universal love, universal happiness, irreversible and 
irreversible. If this is not the case, the long-term evolution of human society will degenerate into primitive 
animals. After tens of thousands of years, mankind will gradually slowly and very difficultly move towards 
the new world. 

Due to the movement of the earth, bumps are formed in the flat, and the unfathomable depression is the 
"sea". Therefore, Puntos essentially refers to the "big pit" that contains the sea, and is a sea god in the 
geological sense. 

Poseidon (Greek: IT o o e i 5 dj v , English: Poseidon), is the god of the sea in ancient Greek mythology 
and one of the twelve gods of Olympus. He is also the god in charge of horses. Legend has it that he gave 
the first horse to mankind. His mount was a golden chariot driven by a white horse. He was the brother of 
Zeus and the younger brother of Hades. 

When Poseidon is angry, sea monsters will appear in the sea. When he wields a trident, he can not only 
easily set off huge waves, but also cause storms and tsunamis, sink the continents, break the world, and 
crush everything, even A big earthquake was triggered. When his chariot was running on the sea, the waves 
would become calmer, and dolphins would follow around, where the power of the sea god was. Therefore, 
the Greek seamen and fishermen near the Aegean Sea adore him extremely. 

The Romans corresponded to the Greek gods as Roman gods in the late empire. The Roman god 
corresponding to Poseidon is Neptune, the god of water, from whom the Latin name of Neptune originated. 
Poseidon (Greek: IT o o e i 5 <jj v , English: Poseidon), is the god of the sea in ancient Greek mythology 
and one of the twelve gods of Olympus. He is also the god in charge of horses. Legend has it that he gave 
the first horse to mankind. His mount was a golden chariot driven by a white horse. He was the brother of 
Zeus and the younger brother of Hades. 

When Poseidon is angry, sea monsters will appear in the sea. When he wields a trident, he can not only 
easily set off huge waves, but also cause storms and tsunamis, sink the continents, break the world, and 
crush everything, even It caused a big earthquake, and when his chariot galloped across the sea, the waves 



became calmer and dolphins followed. Therefore, the Greek seamen and fishermen near the Aegean Sea 
adore him extremely. 

The Romans corresponded to the Greek gods as Roman gods in the late empire. The Roman god 
corresponding to Poseidon is Neptune, the god of water, from whom the Latin name of Neptune originated. 


Christopher Columbus (Autumn 1450/1451-May 20, 1506), explorer, colonizer, and navigator, was born in 
the medieval Republic of Genoa (now northwestern Italy). Although Columbus was not the first European 
explorer to reach the Americas, Columbus' voyage brought the first sustained contact between Europe and 
the Americas, and opened up the European exploration and colonization of overseas territories in Europe 
that would last for centuries, era. 

Zheng He went to the West. On July 11, 1405 (Yiyou, June 15th, Yongle 3rd year) At the age of 34, Zheng 
He set sail from Nanjing Longjiang Port and went to sea via Taicang. Wang Jinghong led 27,800 people to 
go to the West for the first time. On the second day of the month (October 2,1407) he returned to China. 

October 13, 1407 (September 13, Yongle 5th year, Dinghai) 36 years old After returning to China, he 
immediately led a fleet with Wang Jinghong, Hou Xian, etc. to the Western Ocean for the second time, 
reaching Brunei, Thailand, Cambodia, India and other places. 

Ferdinand Magellan (full name Ferdinand Magellan, spring 1480-April 27, 1521), explorer, navigator, 
colonizer, Portuguese, worked for the Spanish government to explore. From 1519 to 1521, he led a fleet to 
complete the circumnavigation of the earth. Magellan died in tribal conflict in the Philippines on his way 
around the world. The sailor on the ship continued to sail westward after his death, returned to Europe, 
and completed the first human circumnavigation. James Cook 
James Cook 

James Cook is an explorer, navigator and cartographer in the UK. 6 da gammaedit 

In the year of the Portuguese (approximately 1460~1524.12.24), a new route from Europe to India from 
the sea D 


The reserves offish resources are about 70 million tons, and 85% comes from the ocean. 95% of the 
diamonds, 90% of the rutile, 90% of the diamonds, 80% of the monazite, and 75% of the cassiterite in the 
world come from coastal placers, and more uranium ore. The total amount of gold in seawater is equivalent 
to more than 170 times the land reserves. Silver is equivalent to more than 7,000 times the land reserves. 
Sea water contains more than 80 of the more than 100 elements known on earth. Offshore oil accounts 
for 40% of the world's total reserves. 


At present, the development and utilization rate of countries in the world is very small. For example, 
the food provided by the ocean to humans is equivalent to 1,000 times that of land agricultural products, 
but the current utilization of marine organisms is less than 1%. The ocean tidal energy reserves are about 



2.7 billion kilowatts, wave energy is about 1-10 billion kilowatts, ocean current energy is about 5 billion 
kilowatts, and the salinity difference can be about 2.6 billion kilowatts. This energy is about 1,000 times 
more than all the energy of all the animals and plants growing on the earth today, and only a small part of 
it is currently used. 

The limitation and vulnerability of marine resources 

On the one hand, some marine resources are non-renewable resources, such as oil and gas and 
seabed minerals; on the other hand, the offshore ecology is fragile, and red tides occur more frequently in 
the sea area. It is very important to protect the marine ecosystem. For example, earthquakes, tsunamis, 
volcanic eruptions, climate, etc. 

It is also impossible for countries to completely cut off or close their countries. The development of 
economy and trade, the development of science and technology, the development of society, the 
development of culture and education, retrogression is tantamount to self-destruction and self- 
destruction. 

The feudal lord has the responsibility to protect the vassal, and the vassal must be loyal to the lord. The 
internal ties of the feudal lord class are strengthened. Secondly, when the vassals obtained the benefice, 
they also obtained the jurisdiction of the peasants in the territory, which strengthened the control of the 
laborers. After the reform of the fief, the cavalry gradually replaced the infantry, laying the foundation of 
the Western European chivalry system, and also creating conditions for the future prosperity of the 
Carolingian Dynasty. Britain has established a constitutional monarchy in which the bourgeoisie and the 
new aristocracy are jointly governed; the American Revolution of Independence is both a bourgeois 
revolution and a national liberation war; the French Revolution is the largest, most thorough and typical 
bourgeois revolution in the era of the bourgeois revolution . Russian serfdom, from the second half of the 
15th century to the first half of the 19th century, Russia established an economic and legal system on the 
basis of the landlord ’ s manor economy with the labor system as the main form of exploitation.Fluman 
nature and reason, freedom and peace are beyond doubt. The entire history of mankind is nothing more 
than the history of constantly moving from animal wildness to human reason, from the kingdom of 
necessity to the kingdom of freedom. No matter how history develops or evolves, no matter how the world 
changes, this trajectory remains the same. It is also a fallacy to think that human history and the world will 
be bleak and colorless, or that humans will regress to the old social model. The change and development 
of society are not shifted by anyone's subjective will. Of course, throughout the long process of human 
history, the main line and the side line have always been intertwined, and it is hard to distinguish between 
them. The economy is the main thing, but it does not control everything. Without basic freedoms and 
human rights and other political structures and elements of a modern democratic society, it is difficult for 
the economy to develop sustainably and prosperously. Liberal democracy and centralization of rights 
protection are not synonymous terms, but within a certain period and within a certain range, each has its 
own advantages and disadvantages. Flowever, from a long-term historical perspective, human freedom 
and liberation are the foundation of the existence and development of all societies, as well as the bottom 
line of human development and survival. Free rationality will eventually prevail. 

(1) Atomic bomb (nuclear bomb) 



Atomic bomb, also known as fission bomb, is a nuclear weapon made using nuclear principles. It was first 
developed by „E’ %BD" in the United States and has extremely strong destructive power. When it 
explodes, it will emit strong E%84" nuclear radiation, which will harm biological and non-biological tissues. 
The energy released by the first fission test explosion was the equivalent of about 20,000 tons of explosives. 
The first thermonuclear test explosion releases the same energy equivalent of 10,000,000 tons of explosive. 


A fission process of the 235U nucleus 
(Quoted from WiKi Encyclopedia) 

Atomic bombs explode using the principle that uranium and plutonium, which are more prone to fission, 
can emit huge energy at the moment of nuclear fission. 

After being bombarded by neutrons, heavy nuclei such as uranium-235 and plutonium-239 usually split 
into two medium-mass nuclei, and at the same time emit 2 to 3 neutrons and 200 meV of energy. Some of 
the neutrons released in fission are lost in the fission system, and some continue to undergo heavy nuclear 
fission reactions. As long as the number of neutrons fissioned in each nuclear fission is more than one on 
average (that is, the neutron increment coefficient is greater than 1), then nuclear fission can continue. 
After one reaction, the total number of fission neutrons is It grows exponentially, and the energy produced 
also increases dramatically. If not controlled, eventually, this fission system will become a violent chain 
fission reaction. This is the process of nuclear fission. As we all know, such knowledge is also available in 
middle school and elementary school courses. For example, atoms and atomic energy are quite popular. 

In this type of heavy nuclear fission reaction, the system can release a large amount of energy in a very 
short time. When the "next generation" neutron number is positioned at two, in less than one 
microsecond, there will be {\displaystyle 2.5\times 10}24 nuclei fission reactions in a kilogram of uranium 
or plutonium, and just in In less than a microsecond, the energy produced by this reaction is equivalent to 
20,000 tons of TNT equivalent. This is also the source of the extremely destructive power of the atomic 
bomb. 

In the actual use and explosion of the atomic bomb, it is necessary to increase the power of the explosion. 
In order to use the "fast neutron fission system", it is necessary to use a high concentration of fission 
material as the charge, and the charge must far exceed G*, HI J The critical mass of %8F" makes the neutron 
increment coefficient much greater than one „F - ™-3". 

The energy produced when an atom explodes is based on the formula E=mc 2 . 

Atomic bomb structure 

The atomic bomb is composed of a detonation control system, high-energy explosives, a reflective layer, 
nuclear components containing nuclear charge, a neutron source, and a shell. 


Fligh-energy explosives are the energy source for pushing and compressing the reflective layer and nuclear 
charge. 




The reflective layer is generally composed of beryllium or uranium-238, and its role is to reflect the 
neutrons of the reaction system during the chain reaction, so that it will return to the reaction process and 
continue to participate in the chain reaction. 

Uranium-238 can not only reflect neutrons, because of its high density, it can slow down the expansion of 
the nuclear charge during the release of energy, so that the chain reaction can be maintained for a long 
time without decay. 

Nuclear fuel is a material that can produce practical nuclear energy through nuclear fission or nuclear fusion 
in a nuclear reactor. Fission of heavy nuclei and fusion of light nuclei are the two main ways to obtain 
practical uranium rod nuclear energy. 

Uranium 235, uranium 238 and plutonium 239 are nuclear fuels capable of nuclear fission, also known as 
fission nuclear fuels. Among them, uranium 235 exists in nature, while uranium 233 and plutonium 239 are 
artificial nuclides formed after thorium 232 and uranium 238 absorb neutrons. 

Uranium is an element with atomic number 92. Its %A0GE...\\1235751" element symbol is U, which is the 

heaviest element that can be found in nature. There are three isotopes in nature, all with E.F€ 

\\1205455" is radioactive and has a very long half-life (hundreds of thousands to 4.5 billion years). In 
addition, there are 12 artificial isotopes (226U~240U). Uranium was developed by Martin Heinrich Klaprot 
in 1789 (Martin Heinrich Klaproth) discovered 

At present, the charges that are available in large quantities and can be used in atomic bombs are uranium- 
233, uranium-235 and plutonium-239, uranium 235 contains plutonium 239, and thorium 232 contains 
uranium 233. 

The nuclear charge is the main body of the atomic bomb detonation, and only if its volume or mass exceeds 
a certain critical value, the atomic bomb may explode. 

The destructive power and destruction methods of the atomic bomb mainly include optical radiation, shock 
waves, early nuclear radiation, electromagnetic pulses, and radioactive contamination. Modern nuclear 
scientific research shows that after the atomic bomb exploded, the migration of air, soil, water, sea, 
organisms, plants, etc. Sexual concealed viral pollution damage is even more terrible, and its consequences 
are far from imagined. In other words, the outbreak of nuclear war is difficult to maintain the survival of 
human beings on the earth. The destruction of the earth and the demise of mankind are not alarmist, but 
reality and reality. 

After the atomic bomb is detonated, the nuclear explosion process will release intense radiation. When an 
atomic bomb with an equivalent of about 20,000 tons explodes in the air, people at a distance of 7,000 to 
8,000 meters from the core of the explosion will be exposed to light radiation that is 13-20 times stronger 
than sunlight. In the range of 2800-3500 meters, light radiation will quickly blind people, and the skin will 
be burned and ulcerated in large areas due to light radiation, and some objects will burn. 

After the atomic bomb explodes, the nuclear explosion will produce a huge air current overpressure. After 
a 30,000-ton equivalent atomic bomb explodes, the shock wave will hit everything at a speed of 200 meters 
per second at a distance of 800-900 meters from the core of the explosion. 




Within tens of seconds of the initial detonation of the atomic bomb, the nuclear explosion will release a 
stream of neutrons and gamma rays. When a 20,000-ton atomic bomb explodes, personnel and units 
within 1100-1500 meters from it will be severely damaged by rays and neutron streams. 


The nuclear explosion caused by the atomic bomb will produce electromagnetic pulses, and the electric 
field strength of electromagnetic pulses can reach 10,000 to 100,000 volts or higher, which can completely 
destroy all electronic equipment around the detonation point. 

Since the late 1950s, uranium has been increasingly used as nuclear fuel for nuclear power generation. The 
energy released by the complete fission of lkg235U nuclear is equivalent to the energy released by burning 
2,700t of high-quality coal. 

In addition, uranium nuclear reactors can also be used as radiation sources, for agricultural radiation 
breeding, food industry food preservation and sterilization, and can also be used to produce artificial 
elements. In medicine, it is used for radiotherapy, radioimmunoassay kits, lung fluoroscopy, and imaging 
diagnosis. In industry and geology, it is used for industrial flaw detection, automatic control, geological 
prospecting and cultural relics and archaeology. 

Scientific research and industrial practice have proved that uranium is the only natural nuclear fuel, and 
the nuclear energy industry must rely on uranium. Because the nuclear energy industry has two purposes, 
peaceful and military applications, uranium has become a special commodity metal, and its production is 
affected by political, social, and economic factors. In the 1940s and 1950s, uranium was mainly used for 
nuclear weapons, and after the 1950s, it was mainly used for nuclear power generation. The world's 
uranium output has been oversupply for a long time, and there are large stocks. The price of U308 per 
kilogram in the international market dropped from US$97 in early 1978 to US$19.84 in 1990. The annual 
output of uranium in Western countries also dropped from 43960t in 1980 to 35278t in 1985. However, 
during this period, nuclear power plants developed rapidly and were built frequently in various countries. 
The total installed capacity in 1980 was 135 million kW, which increased to 318 million kW in 1989. The 
annual output of uranium in 1985 was lower than the requirement for nuclear power generation. 

Atomic bomb (nuclear bomb) 

The content of 235U in uranium material is higher than 0.7%, which means enriched uranium. Uranium is 
an important nuclear fuel and core material for atomic bombs. All uranium materials used today need to 
be refined and enriched to achieve a certain purity. FWhen launching underwater, the missile is in contact 
with water, which is called "du wet". When launching underwater, the missile is placed in a container. After 
the container comes out of the water, the lid is opened and the missile is launched. This launch method 
does not touch the missile itself. Water is called "dry" launch. 

Cold launch means that the missile is not ignited by itself and then flew away. Instead, the missile is blown 
out for a certain distance and then ignited by means of steam, gas, high-pressure gas, etc. 

Hot launch means that the missile is ignited by itself first and fly out with its own engine (similar to rocket 
launch). This type of missile ’ s gas outlet needs to be designed separately 



Wet launching generally cannot be launched with heat, otherwise, the water will be heated by the missile's 
engine to produce steam, which will affect the control of the missile. 

or example, at least 20-50 kilograms of highly enriched uranium is required to make an atomic bomb (of 
course, plutonium can also be used to make an atomic bomb), and its enrichment purity should reach more 
than 90%. 

The content of 235U in uranium ore is very low, most of which are 238U. Uranium ore cannot be directly 
used as fuel like coal. It is similar to briquettes that are mostly sediment and cannot be burned. The 
abundance of uranium element isotopes can be increased by technological processing to obtain a certain 
isotope enriched by the element, such as 235U. The physical properties of 235U and 238U are slightly 
different, mainly due to the difference in relative mass, which leads to the formation of compounds. The 
particle quality will vary slightly. Using the different atomic weights of uranium natural isotopes for 
separation can make the ratio of 235U to 238U in the uranium material higher than that of natural uranium, 
thereby obtaining the fissile material-enriched uranium. "Enrichment" mainly refers to an isotope 
separation process that increases the abundance of a specific isotope of an element, such as the production 
of enriched uranium from natural uranium or the production of heavy water from ordinary water. 

The purpose of enriched uranium isotope is to increase the relative abundance (concentration) of 235U 
relative to 238U, etc., so that the relative content of natural 235U is higher than 0.7% of uranium, that is, 
enriched uranium. Only when the content of 235U in uranium fuel reaches more than 3% can it be 
sustained. "Combustion"; enriched uranium includes: 3%, 3.5%, 20% enriched uranium and other varieties. 
Nuclear wars generally include nuclear wars and limited nuclear wars. Nuclear war refers to a war between 
nuclear powers and their alliances in which nuclear assaults with strategic nuclear weapons play a decisive 
role. A limited nuclear war is a war in which tactical nuclear weapons are used in a certain area, or a war in 
which a few nuclear weapons are used to attack a few military targets. Strategic nuclear weapons are more 
destructive than tactical nuclear weapons. But the harm caused by both is the same, both are nuclear wars. 
Air launches, land missile launches, and submarine launches all become nuclear warfare.The uranium used 
in many nuclear reactors and nuclear weapons must be enriched, that is, the concentration of 235U that is 
prone to nuclear fission must be increased, and then it must be made into fuel. The concentration of 235U 
uranium fuel used in nuclear reactors of most nuclear power plants is about 3% and not more than 5%. The 
235U concentration of uranium material in nuclear weapons must be above 90%; the uranium fuel used 
by nuclear ships is uranium with a concentration of 20% or lower. The International Atomic Energy Agency 
defines: 235U uranium material with an abundance of 3% belongs to low-enriched uranium used in nuclear 
power plants, often uranium salt or uranium oxide; uranium material with an abundance greater than 80% 
is highly enriched uranium, and uranium with an abundance greater than 90% is Weapon-grade (military) 
highly enriched uranium is mainly used to make nuclear weapons; another classification is: highly enriched 
uranium, low enriched uranium (2%-20%, commercial enriched uranium), micro-enriched uranium (0.9%- 
2%) and Weapon-grade enriched uranium (above 90%). Reaching 20% of uranium enrichment is a node 
and a difficult point, and it is a relatively easy process to build an atomic bomb, thereby increasing the 
uranium enrichment. 

Obtaining uranium materials needs to go through a series of complex processes, including prospecting, 
mining, beneficiation, leaching, smelting, and refining processes. Separation and enrichment are the main 



Whether it is the peaceful use of nuclear energy or the manufacture of nuclear weapons, enriched uranium 
is necessary. As of November 2006, most of the 470 commercial nuclear power reactors operating or under 
construction in the world were fueled by enriched uranium; by 2010, there were at least 1,600 tons of 
highly enriched uranium (and 500 tons of plutonium) in the world. Many countries in the world (the United 
States, Britain, the Soviet Union (Russia), etc.) independently master enriched uranium production 
technology, and other countries also have them. 


After the atomic bomb exploded, a large amount of radioactive dust would fall to the ground as the 
mushroom-shaped cloud drifted away, causing exposure to human body or skin burns, and severe cases 
would eventually lead to death. 

Nuclear chemistry mainly studies nuclear properties, nuclear structure, the laws of nuclear transformation, 
the chemical effects of nuclear transformation, and peculiar atomic chemistry. It also includes the 
application of related research results in various fields. Nuclear chemistry, radiochemistry, and nuclear 
physics are not only different in content, but they are closely related and intertwined. 


Nucleus is divided into unstable and stable. The former is also called radionucleus. Radioactive nuclei 
undergo decay (such as emitting helium nuclei, electrons, photons, neutrons or protons, capturing 
electrons and spontaneous fission, etc.) and eventually become stable nuclei. Any decay process must obey 
some rules of conservation of energy, conservation of momentum, conservation of angular momentum 
and quantum mechanics. Nuclear instability has a difference in degree, which is expressed in the length of 
life or half-life. The shorter the life, the higher the instability, and vice versa. 

In addition to decay mode and stability, other properties of the nucleus include charge, mass (including 
energy), radius, spin, magnetic moment, electric quadrupole moment, parity, and statistical properties. In 
addition, the nucleus can not only be in a relatively stable ground state, but also in an excited state with a 
slightly higher energy. The nucleus in the excited state also has the above properties, and generally reaches 
the ground state by emitting photons. The nature of the nucleus reflects the structure of the nucleus. 
Through the study of the nature of the nucleus, we can have a deeper understanding of the nature of the 
nucleus. 

The structure of the nucleus plays a decisive role in the change of the nucleus. By studying various 
experimental data of nuclear structure, it provides a reliable basis for the utilization of nuclear energy. The 
basis and starting point of nuclear structure research are nuclear physics experiments, including 
experiments on spontaneous decay and fission of atomic nuclei and nuclear reaction experiments. The 
basic problems in nuclear structure research are nuclear force, equations of motion and many-body 
problems, quantum mechanics, high-energy physics, etc. 


Including the various changes and reactions of atomic nuclei under the action of other atomic nuclei or 
particles and the spontaneous nuclear decay of unstable atomic nuclei. Nuclear reaction is the main way 
to obtain new nuclei. 



The nuclear reaction caused by the neutrons produced by the reactor is an important source of new nuclei. 
It mainly includes neutron capture reaction and neutron fission reaction. In 1911, British physicist 
Rutherford proposed a nuclear structure model based on the experimental phenomenon of alpha particle 
scattering. The experiment was rated as one of the "most beautiful experiments in physics". 

The discovery of protons In 1919, Rutherford did an experiment to bomb nitrogen nuclei with alpha 
particles. He shot a particle from the nitrogen core and measured its charge and mass. Its charge is one 
unit, and its mass is also one unit. Rutherford named it a proton. 

Through the study of the scattering of matter by alpha particles, he irrefutably demonstrated the nuclear 
model of the atom, thus leading the study of atomic structure on the right track in one fell swoop, so he 
was hailed as the father of atomic physics. Because of the contradiction between the stability of the 
electron orbit, the atomic structure, and the classical electrodynamics, Bohr put forward a revolutionary 
quantum hypothesis that deviated from the classical physics and became the pioneer of quantum 
mechanics. 

The realization of artificial nuclear reactions is another major contribution of Rutherford. Since the 
radioactive decay of the element was confirmed, people have been trying to use various methods, such as 
arc discharge, to achieve the artificial decay of the element, but only Rutherford found the correct way to 
achieve this decay. This method of bombarding the nucleus with particles or gamma rays to cause a nuclear 
reaction soon became an important means for people to study the nucleus and apply nuclear technology. 
In his later years, Rutherford was able to use artificially accelerated particles to cause nuclear reactions in 
the laboratory. The split nuclei produced by these reactions are all on the neutron-rich side of the P - 
stability line and decay in the form of electrons. 

The new nucleus can also bombard various target nuclei with ions (uranium hydrogen) and electrons of 
different energies produced by various accelerators, as well as secondary particles produced by nuclear 
reactions (such as fast neutrons, photons, pions, muons, etc.) To produce. According to different 
bombardment particles, nuclear reactions can be divided into neutron nuclear reactions, charged particle 
nuclear reactions, photonuclear reactions and heavy ion nuclear reactions. According to the energy of 
bombardment particles, they can be divided into high, medium and low energy nuclear reactions. Einstein, 
the mass-energy formula: E=m*c A 2, the particles with the energy of each nucleus higher than 10 electron 
volts are called high-energy particles, those with 10 to 10 electron volts are medium-energy particles, and 
those below 10 electron volts are Low-energy particles. However, this type of regulation is not absolute. 
For various bombarding particles such as heavy ions, electrons, and secondary particles, the meaning of 
energy level is different. These nuclei produced by accelerators are mostly on the neutron-deficient side of 
the J3 -stability line and decay by emitting positrons, trapping electrons, or emitting protons. 

According to the above two approaches, more than 2,000 unstable nuclides have been found, but there 
are still many to be discovered. Their lifespan is extremely short, and rapid transport of product nuclei, 
rapid chemical separation and isotopic separation techniques are required to identify them. The nuclear 
reaction of heavy ions is the main way to discover new elements (nuclear chemistry). 

In addition, the research on nuclear reactions also includes measuring various nuclear reaction cross- 
sections and their relationship with the energy of bombarding particles, such as excitation function, 
measuring the distribution of the mass, charge, energy and angle of the emitted particles and product 



nuclei, and thus Explore the mechanism of nuclear reactions. This is an important method to deeply 
understand the laws of nuclear force and nucleus movement and interaction in the nucleus. 

In the nuclear transformation, the product nucleus obtains recoil kinetic energy due to the conservation of 
momentum, which is enough to break the chemical bond between the atom of the initial nucleus and the 
surrounding atoms, thereby forming a thermal atom with a certain kinetic energy that separates from the 
original molecule. The mass-energy equation E=mc 2 , E represents energy, m represents mass, and c 
represents the speed of light (constant, c=299792.458km/s). Proposed by Albert Einstein. Expression form 
Expression form 1 E0=M0C 2 In the above formula, MO is the rest mass of the object, and EO is the rest 
energy of the object. In nuclear decay, it sometimes causes chemical changes due to electron shock or hole 
cascade. The chemical change between the hot atoms produced in the nuclear transformation and the 
surrounding medium is the content of thermoatomic chemistry. 

The electrons or protons in ordinary atoms are replaced by other elementary particles to form strange 
atoms, such as positrons and muons. Strange Atomic Chemistry mainly studies the influence of the 
chemical environment on peculiar atoms, and uses peculiar atoms to study the structure of matter and 
chemical reactions. 

The chemical operations and separation techniques used in nuclear chemistry research are different from 
those used in general chemical analysis. This is mainly because the former focuses on fast speed and high 
radioactive purity, and the general recovery rate is 20%-50%. For nuclides with extremely short half-lives, 
in order to gain speed, the recovery rate is allowed to be lower than 20%-%25. In principle, the separation 
methods in general chemical analysis can be used in nuclear chemistry research, but for nuclides with short 
half-lives, rapid separation steps such as thermal chromatography and recoil technology are required. 
Radioactive purity refers to the relative content of radioactive impurities in the final product and the 
radionuclide to be tested. The lower the relative content of radioactive impurities, the higher the 
radioactive purity. As long as it does not affect the recovery rate determination, the requirements for 
chemical purity are not very high. 

Generally, the quality of the radioactive material in the sample is very small. In order to determine the 
recovery rate and facilitate purification, it is often necessary to add a certain amount of stable isotope of 
the nuclides to be tested as a carrier. In addition, in order to improve the radioactive purity of the product, 
it is sometimes necessary to add impurity elements as an anti-carrier and use a scavenger to carry out 
repeated precipitation to improve the radioactive purity of the product. In order to prepare products with 
high specific activity or without stable isotope and other derivatives, non-isotopic carriers with similar 
chemical properties must be used, and they must be removed in the final separation step. In terms of 
quantitative determination, radioactivity measurement is used in nuclear chemistry research. The method 
of sample preparation, especially the preparation of extremely thin samples with an areal density of less 
than 100 u g/cm, and the design and use of various counting techniques are crucial. 

Nuclear Chemistry-Weapon Applications Nuclear chemistry research results have been widely used in 
various fields. For example, by measuring the neutron activation analysis of the neutron capture A(n, y )B 
reaction, the content of more than 50 elements in the sample can be determined more accurately, and the 
sensitivity is generally high; this method has been widely used in materials science, Environmental science, 



biology, medicine, geology, cosmology, archaeology and forensic science. Some radiolabeled compounds 
of short-lived nuclides are widely used in medicine. Thermal atom chemistry methods can be used to 
prepare certain labeled compounds. Positron annihilation technology has been used in the research of 
materials science and chemical kinetics. 

Nuclear and chemical weapons have tremendous destructive power and can be widely used on the 
battlefield with missiles, rockets, aircraft, artillery and other projection tools. Therefore, in combat under 
modern conditions, the protection of these three types of weapons has become an important part of 
combat support. The armed forces of many countries attach great importance to research and take 
corresponding measures to strengthen the defense capabilities of the armed forces and military facilities, 
and have specialized troops for preventive protection. 


The ultimate nuclear strategies of the United States and Russia are both "global destruction" strategies; 
nuclear powers have built an automated nuclear counterattack system-the "dead-hand system", which can 
automatically strike pre-set strikes when the head command organization is eliminated, aims. That is to 
say, once the country's highest authority and command system are eliminated or paralyzed by a nuclear 
assault, the "dead hand system" will automatically issue nuclear codes and nuclear strike instructions. US 
Army B1 Lancer stealth strategic bomber. Compared with the Ohio class, the diameter of the pressure hull 
has increased from 12.8 meters to 13.1 meters, and the number of missile launch tubes has been reduced 
from 24 to 16-the current Ohio class SSBN actually carries 20 missiles per ship according to the 
disarmament agreement. The underwater displacement has been increased from 18,740 long tons to 
20,810 long tons. The missile launch tube has an inner diameter of 87 inches/2.21 m. It is suitable for the 
Trident D5 submarine-launched ballistic missile. There are 4 launch tubes in one group and a design life of 
42 years. Natural circulation reactor + electric drive + pump injection means extremely excellent quietness. 
This will be the first time that mold has used electric transmission technology on a mass-produced nuclear 
submarine. Since the reactor does not need to be refueled throughout the life of the reactor, the midlife 
overhaul time is expected to be reduced from 4 years in Ohio class to 2 years.The system is connected to 
hundreds of intercontinental missiles and can automatically assign targets. This system does not distinguish 
whether the target of the attack is the target of the attack, but only strikes according to a predetermined 
procedure. Once a country launches a nuclear assault on the head of Russia and its command organization, 
it will activate the "dead hand system", which will definitely trigger a global nuclear war. 


(2) Nuclear submarine-strategic bomber-land-based nuclear missile and space weapon-modern 
warfare 

Performance list of active strategic bombers [performance of active strategic bombers-Strategic Bomber 
(Strategic Bomber) is a type of bomber, a large military aircraft that drops bombs from a high altitude to 
the ground. America ’ s Cold War Weapons: B-2 Stealth Strategic Bomber 


Military area N concern 
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A person who has been eating honey for a long time has become like this. No matter how busy he is, I have 
to look at it... 

The B-2 Spirit stealth bomber is the most advanced bomber in active service in the United States and the 
only stealth strategic bomber in the world. It is difficult to be detected by radar. At present, apart from the 
actual combat and drills announced by the US military itself, no one can truly grasp the whereabouts of the 
B-2 bomber, and there is no record of missile attack. 

The B-2 bomber was also a product of the Cold War. If it hadn't been for the frequent appearance of B-1B 
strategic bombers in the coastal waters of China recently, people would have almost forgotten them. B-1B 
can show his face, but B-2 can't show his true face easily, and may have been secretly dispatched, but no 
one can know. If someone can grasp the whereabouts of B-2, it proves that B-2's stealth function has failed. 
B-2 is expensive to build, and also expensive to maintain, so it will not be deployed as frequently as B-1B. 
Once the B-2 is dispatched, it may perform a real strategic strike mission, and the opponent will only be 
able to judge that the B-2 bomber has come after being hit. 

After the end of the Cold War, the sky-high B-2 seemed to lose its value. Today, the U.S. and the CCP are 
in confrontation. The B-1B has already been dispatched. Perhaps it is also warning the CCP that there may 
be B-2 dispatched at any time. The B-2 stealth bomber is finally worth the money. 

The B-2 stealth bomber has always been an American dream 

The stealth advanced strategic bomber has always been the most desired by the US military. It was 
originally envisaged to start almost at the same time as the B-l bomber. However, due to the difficulty and 
time of technological development, the B-l bomber, as a transitional model, was first introduced in the 
late Cold War. It was not until 1997 that the first batch of six B-2 bombers were officially put into service. 
At that time, the Cold War had ended, a large number of orders were cut off, and only 21 have been 
produced. The initial cost of each B-2 was US$2.4 billion, which is 2-3 times more expensive than gold based 
on unit weight. 

The B-2 bomber is mainly used to carry out penetrating attack missions, covertly penetrate into enemy 
territory, and can throw nuclear and other conventional weapons. The B-2 bomber combines various low- 
vision technologies with high-efficiency aerodynamic design, can carry a large amount of ammunition, and 
its performance is far ahead of all previous bombers. 

During President Carter's time, because of the expensive and advanced B-2 stealth bomber project, other 
B-l bomber projects were cancelled. During Reagan's administration, due to concerns about the delay of 
the B-2 plan, the B-l plan was resumed. Throughout the development process, the cost of B-2 continued 
to increase. In the late Cold War, the role of bombers was no longer prominent. The procurement plan for 
132 B-2 bombers was reduced to 75; after the end of the Cold War, it was reduced to 21. 



The United States finally has the unique stealth strategic bomber in the world. After the Cold War, the US 
military greatly improved the B-2 ’ s conventional high-precision strike capability. 

Experience of the B-2 bomber 

In 1999, during the Kosovo War, six B-2s flew directly to Kosovo from the Missouri base in the continental 
United States, flying a total of 30 hours. The B-2 bombers only dispatched 50 sorties out of NATO's 34,000 
air strikes, but dropped 11% of the total bombs. B-2 dropped a total of about 600 bombs at that time, using 
GPS satellite-guided JDAM smart bombs, effectively replacing the controversial carpet bombing to avoid 
civilian casualties. 

On May 7, 1999, a US B-2 bomber dropped five smart bombs at the Chinese Embassy in Yugoslavia. 

In the Iraq War that began in 2003, until 2011, the B-2 bomber dropped a total of 1,500,000 pounds 
(680,000 kg) of ammunition, including 583 JDAM smart bombs. 

In 2011, in the no-fly zone in Libya authorized by the United Nations, three B-2 bombers dropped 40 bombs 
at Libyan airports. 

In 2013, two B-2 bombers flew from Whiteman Air Force Base in Missouri to South Korea for exercises. 
They flew 13,000 miles (21,000 kilometers) and then dropped simulated bombs at the Jik Do target range. 
On January 18, 2017, B-2 bombed an ISIS training camp 30 kilometers southwest of Sirte, Libya, killing about 
85 terrorists. 

B-2 stealth bombers are generally deployed in the United States. As the US-China confrontation unfolds, 
the B-2 may be deployed to Hawaii, Guam, Japan, and South Korea. 

Features of the B-2 bomber 

The B-2 has a maximum flight altitude of 15,000 meters, an internal fuel of 11,000 kilometers, and a 
maximum flight speed of Mach 0.95, which is close to the speed of sound. 

The B-2 has low visibility and stealth capabilities and can safely pass through tight air defense systems to 
attack. The B-2's stealth function not only greatly reduces radar detection, but also reduces different signals 
such as infrared, visible light and noise, so that the possibility of being detected and locked is minimized. 
Most of the body of the B-2 is made of composite materials to meet the requirements of high strength and 
low weight. At the same time, composite materials can also absorb most of the radar signals and greatly 
reduce the radar cross section. It is generally believed that the maximum radar cross-sectional area of the 
B-2 bomber is only 0.1 square meters, almost like a big bird. 

The B-2 bomber requires only two pilots, and if the mission requires it, it can also carry a third pilot. B-1B 
requires four flight crew members, and B-52 requires five. 

B-2 uses a large number of automated operations. During most flights, only one pilot is required, and the 
other pilot can rest at the same time. This is crucial in remote missions. 

Precisely because the B-2 is far more advanced than the bombers of various countries, it is also a target for 
theft by various countries. 

In October 2005, Noshir Gowadia, an engineer working on the B-2 propulsion system, was arrested because 
he sold B-2 confidential information abroad. He was eventually sentenced to 32 years in prison. 

After the end of the Cold War, the B-2 stealth bomber was upgraded many times to adapt to conventional 
strike missions. 

Weapons that the B-2 bomber can carry 



There are two bomb bays inside the B-2. The ammunition is stored on a rotating launcher or two bomb 
racks. It can carry 40,000 pounds (18,000 kg) of various weapons, including: 

16 B61 or B83 nuclear bombs 

16 Rotary Launcher Assembly (Rotary Launcher Assembly) 

80 GPS guided bombs JDAM 

16 2,000-pound general purpose bombs Mark 84 

36 750-pound cluster bombs 

2 5,000 lb GBU-28 Bunker buster (Bunker buster) 

2 GBU-57 Massive Ordnance Penetrator 

Long-range air-to-surface missile AGM-154 or AGM-158 (JASSM) 

related searchThe definition of a modern strategic bomber, based on the Soviet-U.S. "Phase I Treaty on 
Reduction of Offensive Weapons" signed on June 1, 1990, is considered a "strategic bomber" if one of the 
following two conditions is met: 

The voyage is greater than 8000 kilometers. For air-launched missiles, range refers to the maximum arc 
length of the surface that can be reached under the standard design mode of flight until the fuel runs out. 
For ballistic missiles, the range is the arc length projected on the surface by the flight trajectory between 
the launch point and the reentry point. Modern strategic bombers generally have a range of about 10,000 
kilometers. It carries a large amount of bombs and is mainly used to strike the enemy's deep and high- 
value targets. Destroy the resistance of the enemy's military and civilians. Generally, there are even- 
numbered engines (4-8). OWhen launching ballistic missiles underwater, the submarine generally sails at 
a depth of 30 meters to 40 meters (range) underwater, and sails at a speed of about 2 knots. The missile is 
placed in the launch tube, which is installed vertically in the middle of the submarine. Inside the pressure 
shell, some are located between the pressure-resistant shell and the non-pressure-resistant shell. 
Generally, each boat carries 12 to 24 missiles. At a water depth of 30 meters, the outside of the launch 
tube cover bears a water pressure of about 3 atmospheres. Therefore, in order to open the cylinder cover 
is very laborious, you must first pressurize the cylinder with high-pressure air, so that the cylinder cover 
can be easily opened after the pressure inside and outside the cylinder is approximately equal. In order to 
prevent a large amount of seawater from pouring into the missile launch tube when the cover is opened, 
a watertight diaphragm is deliberately installed on the tube mouth. 

When launching, the upper cover of the missile launching tube is opened. Because the launch tube is a 
watertight and airtight structure, and after inflating and filling with a small amount of seawater, the 
pressure is equal to the seawater pressure. There is no pressure difference, so seawater cannot enter the 
tube. The gas will not overflow the water. After receiving the launch command, the electric explosive tube 
detonates and ignites the gas generator, causing the high-temperature and high-pressure gas to be sprayed 
into the barrel from the bottom of the launching barrel. Driven by the reaction force, the missile will 
penetrate the watertight diaphragm and push it straight out of the barrel.. The missile that exits the barrel 
is boosted by the first-stage rocket and soars into the sky. After flying for about 20 to 30 kilometers, the 
second-stage rocket performs a relay boost, then pushes the missile into outer space and flies according 
to the predetermined ballistic trajectory., And then enter the atmosphere to attack the target. 
Id-fashioned strategic bombers usually have more than 6 personnel. Now electronic technology has 
advanced. 1-2 people are enough. For an aircraft, the range is the maximum distance that can be flown in 



the most economical mode without air refueling with 7500 kg of ordnance. After landing, the internal fuel 
is less than 5% of the maximum capacity of the fuel tank. 

It is equipped with a "long-range air-launched nuclear warhead cruise missile." Among them, the range is 
the range of the previous air-launched missile, and it reaches 600 kilometers. 

Accordingly, the 5 series of bombers are called strategic bombers: 

United States: B-1B, B-2A, B-52G/H, etc. 

(Former) Soviet Union: Tu-95 series, Tu-160, etc. 

For the Tu-16 and Tu-22M3 series, which can carry 600 kg nuclear warhead anti-ship missiles, stop using 
and destroy nuclear weapons and are not classified as strategic bombers. B-The U.S. Air Force has 21 B-2 
bombers in service, all of which belong to the 509th Wing of the U.S. Air Force Combat Command and are 
based at Whiteman Air Force Base in Missouri, but only 16 B-2s are responsible for combat readiness. The 
B-2 aircraft has experienced three models from development to equipping the troops. At the initial 
delivery, 6 were test aircraft, 10 were "Brock-10" aircraft, 3 were "Brock-20" aircraft, and 2 were "Brock- 
30" aircraft. In June 2000, all "Brock 10, 20" B-2 bombers were upgraded to "Brock-30" aircraft. IB also 
dismantled the AGM-86B missile launcher in accordance with the treaty and was no longer included in the 
strategic bomber team. Stealth technology is used in all stages of design to effectively control and reduce 
the target characteristics of the aircraft.-Shape design-Material selection-structural design-System design 
and equipment selection. The latest information shows that the United States, Russia, China, Europe and 
other countries have different developments and changes. 


While military satellites have brought great convenience to one's own military operations, they also made 
the other side see its huge potential threats. Therefore, since the 1960s, military powers such as the United 
States and the Soviet Union have been committed to the development of anti-satellite weapons such as 
"anti-satellite", "anti-satellite with satellite" and "anti-satellite with energy" and used them as control 
Space, important weapons and equipment to seize the power of heaven. There are various types of anti¬ 
satellite weapons, but from the perspective of their killing mechanism, the anti-satellite weapons that have 
been developed and are currently being developed are mainly divided into five types: 

Nuclear missile 

The use of nuclear warheads to explode near the target spacecraft to produce strong thermal radiation, 
nuclear radiation and electromagnetic pulse effects, destroying the structural components and electronic 
equipment of the spacecraft, or making it incapacitated. It has a long range of action, a large offensive kill 
radius, and can still destroy the target even when the weapon's own guidance accuracy is poor. Flowever, 
the shortcomings of nuclear missile anti-satellite weapons are low accuracy and large additional 
destructive effects, which are likely to pose a threat to one's own satellites, and once used, there is a danger 
of nuclear war. 

The nuclear bomb-grade power supply is a miniaturized tactical nuclear weapon. It is a nuclear fusion 
weapon. It uses two 470 u F, 200V voltage-resistant capacitors as explosives. Compared with the general 
hydrogen bomb, the atomic bomb neutron source is greatly reduced in volume, and thermonuclear Fusion 



has no critical mass limit, which makes the entire power supply very small and light. The general standard 
is only the size of an ITX power supply, but the explosive equivalent can reach trillions of tons, which can 
easily kill tens of millions of people in any super city. 

Kinetic energy anti-satellite weapons rely on the momentum of high-speed moving objects to destroy the 
target, usually using rocket propulsion to increase the warhead to a high speed and make it directly collide 
with the target spacecraft to destroy it. At the same time, the high-energy explosive blasting device carried 
by the warhead can also explode near the target, causing large damage and then producing dense metal 
fragments or shotguns to destroy the target. Anti-satellite weapons using this method of destruction 
require high precision 

Kinetic energy anti-satellite weapons rely on the momentum of high-speed moving objects to destroy the 
target, usually using rocket propulsion to increase the warhead to a high speed and make it directly collide 
with the target spacecraft to destroy it. At the same time, the high-energy explosive blasting device carried 
by the warhead can also explode near the target, causing large damage and then producing dense metal 
fragments or shotguns to destroy the target. Anti-satellite weapons using this method of killing require 
highly sophisticated guidance technology. For example, the anti-satellite missile launched by the F-15 
aircraft developed by the United States can directly hit the target. 

Directed energy anti-satellite weapons emit high-energy laser beams, particle beams, and microwave 
beams to directly irradiate and destroy targets. The weapons that use these types of beams are usually 
called high-energy laser weapons, particle beam weapons, and microwave weapons. Using directed energy 
to destroy space targets has the advantages of repeated use, fast speed, and wide attack area, but it is 
technically difficult, vulnerable to weather, and the effect of destroying targets is difficult to evaluate. For 
example, high-speed missiles. 

An anti-satellite satellite is a satellite with a blasting device. It uses its own radar infrared to detect and 
track the target on the same orbit as the target satellite, and then approach the target satellite within tens 
of meters or more accurately Within the range, the satellite warhead loaded with high-energy explosives 
will be detonated, generating a large amount of debris and destroying the target. Currently, the US Army 
and Air Force are stepping up the development of anti-satellite weapons. 

The average service time of the US "Ohio" class strategic nuclear submarines in active service is 
estimated to be 44 years. Therefore, by the 2020s, the US Navy does not need to replace this class of ships. 
Among them, the four modified "Ohio" class are expected to serve until 2027 to 2028. By the time of 1/2008, 
the "Ohio" will be re-commissioned as the first cruise missile nuclear submarine, 22 of the 24 missile 
launching tubes on the boat will be changed to be capable of carrying 7 tactical "tomahawks" each Missile 
launcher. In addition, &ie=utf-8&src=internal_wenda_recommend_textn" on the deck board can also carry 
a dry deck transport device or an advanced "seal" unit to transport the submarine (or one of each of the 
two transport devices). Modified Four "Ohio"-class nuclear submarines will replace nuclear reactors with 
the latest sensors and communication systems. In addition to the four expected to be converted into cruise 
missile nuclear submarines, the remaining 14 "Ohio"-class "Alaska" The modification was completed in 
February 2002 and equipped with the "Trident" D-5 ballistic missile. 



The total number of attack nuclear submarines in service in the United States in 2002 was 53. When the 
first "Virginia" class was ordered in 1998, the construction cost was US$4.2 billion. By the beginning of 
2002, its construction cost had increased by US$341 million. This limits the speed of ordering one ship per 
year. If the construction of the "Virginia" class is completed as planned, the United States will end up with 
only about 30 attack nuclear submarines. The five key development directions of American submarines are 
networking, modularization, electrification, heavy load and multi-purpose. In 1998, the Special Task Force 
of the Defense Science Committee of the US Department of Defense submitted a report called "Future 
Submarines", which analyzed the development prospects of US submarines before 2020 and made 
recommendations on specific technical issues of future submarines. For this reason, the U.S. Navy is trying 
to improve the combat power of attack nuclear submarines in two ways. One is to refuel the long-lived but 
still effective "Los Angeles" class, and the other is to build a "Virginia". The speed of the stage is doubled. 
Flowever, due to limited funds, these two approaches cannot be carried out at the same time. Moreover, 
the plan to build 30 "Virginia" class may be difficult to achieve, because the design of new nuclear 
submarines after the "Virginia" class has begun. 

The first boat of the "Virginia" class was completed and commissioned in June 2004, and the fourth "North 
Carolina" of the class will be completed and commissioned by the end of 2007. Flowever, its fifth ship will 
not join active service before 2010 and thereafter. It is possible to continue building the "Virginia" class 
nuclear submarine at the rate of one per year. 

In 2004, the third and last ship of the "Seawolf" class, the "Jimmy Carter", will enter service. Although 
the "Sea Wolf" and "Connecticut" nuclear submarines with an underwater displacement of 9,137 tons are 
used as attack nuclear submarines by the US Navy, the "Jimmy Carter" is slightly different from the previous 
two. 

Every country with nuclear submarines has built strong and secret bases for it. These bases are either built 
in hollowed out mountains, with entrances and exits set underwater, or the bases are covered with more 
than ten meters of solid concrete. Safety net, other protective measures. With the continuous 
development of marine equipment technology, new types of deep-sea equipment such as unmanned 
systems, preset systems, and fixed facilities have enriched the means for the Navy to enter the deep sea 
and perceive the deep sea, and stimulate the development of deep-sea combat concepts. Among them, 
the US Naval Strategic Research Group researched and proposed three deep-sea combat concepts: deep- 
sea confrontation warfare, deep-sea base operations, and deep-sea facility defense warfare from 1998 to 
2016; Russia launched the concept of deep-sea special operations to break through the US anti-missile 
system and maintain nuclear deterrence, the study. 

(l)Deep sea confrontation 

The nuclear-powered submarines of the Russian Northern Fleet were launched from five naval bases on 
the Kola Peninsula: Silica Bay, Vijavo, Gadzhyevo, Severmorsk and Gremikha. It is Russia's largest and most 
important naval nuclear submarine base. The base is located in the Gulf of Silica close to the westernmost 
part of the Kola Peninsula, about 45 kilometers from the Norwegian border. The Silica Gulf faces the 
Motovsky Gulf from the inside of the Kola Peninsula, and crosses the Rybach Peninsula on the southeast 
coast. The base has only one town equipped with naval base equipment, called Zadersk, which is located 6 
kilometers east of the center of the Gulf of Silica. Until the early 1980s, this town was called Severodvinsk 



7 Base. Also known as Murmansk-150 or Zagerny. There are about 30,000 people in Zadersk, most of them 
the navy and their relatives. The city was established when the first naval equipment arrived in 1959. 

The nuclear submarine base in the Silitsa Bay is actually composed of the Little Robatka base, the Big 
Robatka base, the Nierbicya base and the Andreev Bay base. Sirica Bay was considered for expansion from 
the late 1970s to the early 1980s. The total length of the base wharf is 20,600 meters. Usually, the latest 
submarines will be anchored in Silica Bay once they are in service, including attack submarines, strategic 
submarines and tactical submarines. Type 645 (K-27), 661-Baba class (K-162) and 685-Mike class 
(Komsomolskaya K-278) also park here. 

There are only 12 Russian strategic nuclear submarines in existence, including 1 "Typhoon" class, 6 "D-IV" 
class and 5 "D-m" class. The last ship of "D-III" class will be launched in 2005. Retire at the end of the year. 
After major repairs in the late 1990s, the first "Typhoon" class boat was named "Dmitry Donskoy" in 
October 2000. According to news media reports, after the memorial ceremony, the submarine was towed 
back to the factory. The refurbished "Dmitry Donskoy" strategic nuclear submarine was re-commissioned 
at the end of 2002 as a test platform for the new BULAVA-30 submarine-launched strategic ballistic missile. 
It is reported that this nuclear submarine will not be used for combat patrols until 2005. By then, the only 
ship of the Typhoon class that can be used for combat patrols, the "Severstar" may have been 
decommissioned. 

Since the 1960s, the United States and the Soviet Union have been competing for space hegemony for 
decades (from Star Wars to space handshake and other aerospace), and gradually expanded the land, sea 
and air battlefields into outer space, causing major changes in the "time-space view" of war. Since military 
activities on the space battlefield are not affected by factors such as the earth, national borders, weather, 
etc., both parties in combat can take a full range of combat operations within the scope of orbital 
maneuverability, which enables combat in a real sense of flexibility. And coordination. In the space age, 
human expeditions to the moon and Mars are of great significance, and human transformation and 
immigration are possible. Space resources are vast, and the moon and Mars are of great significance. 
Especially in the future information warfare, various reconnaissance, early warning, and communication 
satellites located on the space battlefield will be the core components of the military command automation 
system and become the first target of the opponent's attack. In order to gain the initiative on the three- 
dimensional battlefield of land, sea and air, the two sides of the war must first seize the "commanding 
height" of the space battlefield. 

Historical wars, such as Hitler's blitz on Poland, the British air battle, the defense of Stalingrad, the Japanese 
attack on Pearl Harbor, the naval battle of Midway Island, and the Normandy landing battle., 

Some military powers in the world, in order to meet the needs of their political, economic, and military 
interests, will never give up their competition and competition on the space battlefield. In particular, as 
high and new technologies are widely used in the military field, the military has increased its troops in 
space and its ability to compete for space has greatly improved. It is no longer difficult to conduct space 
operations. Therefore, the future competition in the space battlefield will break through the past purely 
technical weapons contests, and focus on the use of space forces, using space raids, space assaults, and 
space blockades to conduct military operations in the vast outer space. Big contest. At that time, an 
unprecedented space war will appear on the stage of world war with a brand new look. 



The characteristics of the aerospace battlefield are the starting point and end point for studying air-space 
warfare, and the objective and theoretical basis for developing aerospace weapons, formulating aerospace 
strategies, and forming aerospace forces. This is one of the important issues in the revolution of military 
theory in this century.United States, Russia, United Kingdom, France, China, India 

The United States regardless of quantity and quality. Strategic nuclear submarine Ohio class, attack 
submarine Los Angeles class, Seawolf class, Virginia class 

Russia. Strategic nuclear submarine DIV class, Typhoon class, North Wind God class, attack nuclear 
submarine Akula class, Oscar class, Yasen class. 

Britain, strategic nuclear submarine avant-garde class, attack nuclear submarine fast class, alert class 
France Strategic nuclear submarine Triumph class, attack nuclear submarine Ruby class, Barracuda class 
China’ s strategic nuclear submarines 092 (Xia class), 094 (Promotion), attack nuclear submarines 091 
(Han class), 093 (commercial class), etc. Of course, the latest information shows that new developments 
still exist. 

Famous naval battles in world history include: 

Sino-Japanese Sino-Japanese War 
Battle of Ingama Island 
Battle of Midway 
Coral Sea Battle 
Battle of Jutland 
Battle of Helgoland Bay 
Battle of the Falkland Islands 
Sinop Battle 

Ushakov's expedition to the Mediterranean 

Battle of Vyborg 

Battle of Trafalgar 

Battle of Lowestoft 

Battle of Navarino 

Battle of Lisa 

Kaliaklia, pta. 

Battle of Cape Hanko 
Battle of Gogran 
Battle of Tsushima 
Battle of Athos 
Battle of Abukir 
Luliang naval battle 

The Battle of Economus Cape and so on. 

Sign space-based surveillance satellites and set up a space attack team. At the beginning of the 21st 
century, the US military also conducted space warfare exercises in Colorado with the background of 2017. 
The exercise lasted for 3 days and a total of more than 250 people participated. Although a single shot was 
not fired, the curtain on space war has gradually opened. Reagan's Star Wars is the main driving force. 



Russia also attaches great importance to the construction of military space forces and continuously 
improves the combat capabilities of space forces and weapons. In August 1992, Russia reorganized its space 
force, which was subordinated to the Ministry of National Defense, Launch Force, Measurement and 
Control Force, Military Astronautics Academy, and Central Research Institute of Space Weapons of the 
Ministry of Defense. On October 30,1997, Russia merged its space force with its strategic rocket force and 
missile defense force, collectively referred to as the strategic rocket force. The main reason why Russia is 
confident in forming a space force is that it has mastered relatively complete theory and technology of 
space weapon systems. 

The space force is assigned the task of launching various military spacecraft and attacking enemy space 
weapon systems. The Russian military has also included space combat operations into the scope of modern 
campaigns. Russia has clearly divided space into two theaters, a near-Earth space theater and a lunar space 
theater. 

Japan has also stepped up the research and development of spacecraft and formulated a small satellite 
development strategy to enable spacecraft to develop in the direction of high performance, long life, multi¬ 
function and networking. 

India began to develop low-orbit surveillance satellites that can monitor missile launches in 1999, and is 
preparing to develop small space shuttles that can be reused hundreds of times and enter orbit in a single 
stage. This small space shuttle will be used to launch small communications and missile satellites, or as a 
high-altitude supersonic aircraft for the aerospace and space fields. 


Nuclear War-Nuclear Submarine-Space Weapon-Strategic and Tactical Research on Modern Warfare 
The United States currently has 14 strategic missile nuclear submarines, and nearly one-third of the 
strategic missile nuclear submarines are on duty for combat readiness. 

The Virginia-class attack nuclear submarine ’ s weapon load, speed, and submarine depth are not as good 
as the Seawolf class, but the silent ability inherits the super high water of the Seawolf class, 
level. First of all, the main cabin of this class of nuclear submarine adopts a floating raft-type shock¬ 
absorbing overall module design, which greatly reduces the noise on the boat; second, this class of boat 
has the same latest mute technology as the Seawolf class, such as carefully designed turbines and Piping 
settings, the polyurethane monolithic silencing tiles that are said to be used on the outside of the hull, the 
outer shape design of the hull to reduce water flow noise, the elastic shock-absorbing base of the main 



engine and the new pump-jet propeller, etc.; a total of all parts of the boat are installed 600 noise/vibration 
detectors (there are only 26 in the Seawolf class), which can monitor the vibration of various places on the 
boat at any time, and deal with any abnormalities immediately to minimize the overall noise; in addition, 
in order to reduce the probability of detonating induction mines, This class of boats also use degaussing 
technology and other methods. As early as 2001, the U.S. Navy disclosed the design details of the improved 
Virginia class. The most notable of these was the use of "advanced command podium enclosures" similar 
to the Russian Type 705 and Type 971 attack nuclear submarines, which not only improved the 
submarine ’ s performance The invisibility of shallow seas can increase the space inside the enclosure and 
install more detection equipment. 

The overall design of nuclear submarine, the development of nuclear power plant, submarine line type, 
pressure hull, air conditioning system, underwater sound, navigation, communication and other seven key 
technologies. Nuclear submarine is a type of submarine, referring to nuclear reactors as the power source 
Designed submarine. Due to the production and operating costs of this submarine, plus the size and weight 
of related equipment, only military submarines use this power source. The nuclear-powered submarine 
has an underwater endurance of 200,000 nautical miles and a self-sustaining power of 60-90 days. As a 
strategic strike force, nuclear submarines can be equipped with ballistic missiles or flying missiles with 
nuclear warheads. According to weapons and equipment, it can be divided into torpedo nuclear submarine 
and missile nuclear submarine. Nuclear submarine is a strategic force in a country's submarines, and it is 
the main form of realization of the maritime-based nuclear force in the current military concept of the 
"trinity" of military nuclear energy. In military warfare, it has attracted much attention because of its strong 
endurance. 


"Typhoon" class, the Soviet Union classified it as an underwater heavy ballistic missile nuclear cruiser. There 
is only one type of "typhoon" class, 

The structure of the "Typhoon" class is completely different from the H, Y and D classes. The "Typhoon" 
class is equipped with solid-fuel missiles, which eliminates the "turtleback" phenomenon, and the price for 
this is to greatly increase the displacement of the boat. The water displacement of the "Typhoon" class is 
comparable to that of the guided missile cruiser "Peter the Great". 

The "Typhoon" class has a water displacement of 23,200 tons and an underwater displacement of 48,000 
tons; the maximum length is 172.8 meters, the maximum width is 23.3 meters, and the average draft is 
11.0 meters. Nuclear power plant is OK-650 type, 2 pressurized water reactors, total power of 380 MW 
gear-driven steam turbine main unit 2X50,000 horsepower, 4 autonomous turbine generators 4X3200 
kW; double propeller, 7 blades Low-noise fixed-pitch propeller, in the propeller duct; auxiliary power diesel 
generator 2X800 kW; lead-acid battery, auxiliary propulsion motor 2X190 kW; 2 outreach rotatable 
propellers, driven by electric motors, 750 kW. The maximum speed is 12 knots on water and 25 knots 
underwater. The dive depth is 400 meters, self-sufficiency for 120 days, 160 crew members. Each boat is 
equipped with 2 crew members. For the main tactical and technical elements of the "Typhoon" class, there 
are other changes. 



The most unique aspect of the typhoon class is its structural form, an atypical double hull structure. There 
are several pressure hulls in the non-pressure hull. 

Because the size and weight of the P-39 missile (NATO codename SS-N-20) are much larger than any 
previous liquid fuel missiles, and the boat is equipped with a sonar with better performance, size and 
weight. Electronic equipment such as radar, radar, etc. makes it difficult to adapt to the traditional double¬ 
hull structures like H-class, Y-class and D-class submarines. 

If the missile launching tube is arranged in a pressure hull, a 16.0-meter-long P-39 missile must be arranged 
like a D-class nuclear submarine. That is, if the diameter of the pressure hull is expanded to more than 12 
meters, there will still be one. A big "turtle back". The P-29PM of the D-4 missile is only 14.8 meters long, 
and the diameter of the pressure hull is only slightly larger than the 9.4 meters of the D-l. 

In order to avoid the occurrence of "turtle back", the typhoon class has designed two pressure hulls parallel 
in the horizontal plane, which can be called "main pressure hulls". The missile launch tube is arranged 
between the two main pressure hulls, not in the main pressure hull. The diameter of the two main pressure 
hulls is slightly enlarged at the stern of the boat, but in the section where the missile launching tube is 
arranged, the diameter is only 7.2 meters. Therefore, this arrangement is sufficient for the maximum width 
of 23.3 meters for the "typhoon" class. Because the diameter of the P-39 missile is only 2.4 meters, taking 
into account other factors (such as the layout of the missile in the launch tube) and the wall thickness of 
the launch tube, a width of 23.3 meters is sufficient. Twenty missile launching tubes are arranged on both 
sides of the center line, and the upper cover of the missile launching tube is opened to the side. 

No missile launching tube is arranged in the pressure hull, which avoids opening large diameter holes in 
the pressure hull. If there are large-diameter openings, in order to ensure the strength of the pressure hull, 
the openings need to be reinforced with thick forgings and plate-rolled materials. Installing 20 missile 
launching tubes requires continuous openings on the pressure hull, which has a greater impact on strength. 
The safety of submarine structure is of paramount importance. 

Behind the missile launching tube, the "mounted" is on the two main pressure hulls, and at the midline of 
the boat is a "pressure resistant central compartment". In the central compartment, the central command 
position and electronic equipment such as sonar and radar are arranged to become a pressure-resistant 
command platform. On both sides of the central section there is a floating rescue cabin, which can 
accommodate all crew members. 

The method of setting the pressure-resistant podium in a horizontal pressure-resistant cylinder on the 
pressure hull has been used in large submarines in the past. This "old" layout is used in the "typhoon" class. 
. The current submarine usually sets the observation part of the periscope in the pressure hull, this pressure 
command cabin and two parallel main pressure hulls. 

There is also a torpedo bay at the bow of the boat. The torpedo cabin has a torpedo launch tube, a spare 
torpedo rack, and a device for longitudinal and lateral transmission of torpedoes and a fast loading device. 
The torpedo cabin and the main pressure hull have channels, etc. Below the torpedo cabin is the spherical 
main array of the sonar station. 

The stern part of the two main pressure hulls has an enlarged diameter to a maximum of 10 meters. Inside 
each of the two main pressure hulls, there are sets of main power units arranged in steps, each of which 
has its own nuclear power unit OK-650 and the main steam turbine, which are installed in the same space 
as the auxiliary engines. Inside the module of the damping system.. The "Advance Pass" group proposed a 



floating launcher plan, which means that various weapons are arranged in a module that can float and 
return autonomously. This module can not only be arranged in the special cabin of future submarines, but 
also can be fixed on the hull of nuclear submarines in active service., Thereby greatly improving the combat 
capability of the submarine. The "Collaboration 2020" group put forward a similar proposal called "low- 
cost stealth autonomous system." Other suggestions include: unmanned submersibles equipped with a 
variety of payloads (including combat payloads); multi-purpose modules (flexible payload modules) that 
can be placed in ballistic missile nuclear submarine missile silos or special cabins of future submarines ). 
U.S. military experts believe that the technology of unmanned submersibles on board is the key technology 
to improve the concealment and combat potential of nuclear submarines in the future. Therefore, they are 
currently actively researching unmanned submersibles that can undertake assault, mine clearance, 
reconnaissance, and underwater operations. . Such an arrangement is beneficial to reduce the vibration 
and noise of the power plant and improve the vitality of the power system. According to data released by 
Russia, the reactor can achieve natural circulation in the primary loop at higher power, that is, without 
starting the main pump, which can more effectively reduce the noise of the power plant. 

The main pressure hull, the pressure-resistant central section and the torpedo compartment are made of 
titanium alloy, and the non-pressure hull is made of steel. A special rubber hydro-acoustic silencing tile is 
laid on the outer surface of the non-pressure boat to improve the concealment of the boat. It is said that 
the underwater sound concealment of the boat is close to the Ohio class of the United States and is the 
best of all ballistic missile submarines in the Soviet Union. 

Due to its large body, the "Typhoon" class has a wide tail control surface. From the longitudinal view of the 
boat, it can be seen that there is a tail vertical stabilizer on the left and right sides of the stern, which is 
very similar to the Oscar-class tail layout. The US nuclear bomb launch procedure is very strict. 1. After the 
president decides to launch a nuclear bomb, the order will be communicated to the silo, and firstly through 
multiple procedures. Including more steps and procedures for nuclear submarine launch procedures. 

2. If you remember correctly, the two people in the launch silo can use the password in the command to 
save two password cards with the last few digits of the password 

3. After two people enter their passwords at the same time and operate at their respective locations, they 
can launch. 

Russia has a famous nuclear lockbox. This lockbox-sized launch communication machine is specially used 
to issue nuclear weapons launch instructions. This system was first launched in 1983 and must be applied 
by the three brothers at the same time. Among them, the President of Russia, the Minister of Defense, and 
the Chief of General Staff carried them with them. No one can do all this alone, two people must do it at 
the same time. The three people each have their own two sets of passwords, and only if the four sets of 
passwords of two of them are successfully entered at the same time, the nuclear missile can be launched. 
Once the cover is opened, the launch button must be pressed within 3 seconds, otherwise the launch 
device will fail. No matter when, the nuclear lockbox cannot be separated from oneself. When the former 
Russian President Yeltsin was undergoing heart surgery, because of the need for anesthesia, he handed 
the nuclear lock box to Prime Minister Chernomyrdin for temporary custody. Yeltsin had just recovered 
from the operation and immediately recovered the nuclear password box. The president must, according 
to the several combinations set before the nuclear lock box, cooperate with the electronic map, and give 



instructions to the secretary of defense or the chief of staff to attack the target. After the Secretary of 
Defense or the Chief of Staff has verified that they are correct, they will be sent to the nuclear missile force 
before they can enter the launch process. 

The bow rudder is arranged at the fore end of the boat and can be retracted into the non-pressure hull. 
Since the podium enclosure is on the rear half of the boat, the enclosure rudder cannot be used. The 
podium enclosure and the superstructure deck have a strong ice-breaking reinforcement structure, which 
can cut through a 2-meter-thick ice layer and float up. 

The "Typhoon" class has good habitability and created good living conditions for the crew. The officers live 
in two-person and four-person cabins. The cabins have wash basins, TVs, and air conditioners. Sailors and 
sergeants lived in cabins with few berths. There are also sports rooms, sauna rooms, swimming pools, 
medical rooms, rest salons, and activity rooms on board. 

The Soviet/Russia has not published a general layout plan of the "typhoon" class so far. What you can see 
is a longitudinal section without the layout of the cabin equipment. The plan and cross-sectional views 
were not seen, and the Soviet/Russia never announced the shielding and channel settings of the reactor 
compartment. Therefore, it is generally difficult to understand the general layout of the typhoon level, 
which belongs to the category of confidentiality. 

However, according to various Russian sources, there are 19 cabins in the "Typhoon" class. Only the 
torpedo compartment, missile compartment, central part and electronic equipment compartment, reactor 
compartment and steam turbine compartment are indicated on the longitudinal section. Some of the 
cabins are in the two main pressure hulls. For other cabins, no description is indicated on the longitudinal 
section. 

The reserve buoyancy of the "Typhoon" class is great, but how many main ballast tanks there are and how 
they are arranged in the atypical double hull of the "Typhoon" class cannot be seen in the longitudinal 
section. 

According to Russian information, the "Typhoon" class also has some special ballast tanks for floating 
submarines above the cruise waterline. This is because the typhoon-class draft is deep. If these ballast 
tanks are blown out, the draft of the boat is reduced, and it can enter the base of the Northern Fleet. 
According to analysis, these ballast tanks are not the main ballast tanks. They are not only full of water in 
the underwater state, but also in the water state (the cruise state where the main ballast tanks are 
completely blown off). Only when the submarine enters the base, in order to reduce the draught of the 
boat, the water in these ballast tanks is blown off. At this time, the main ballast tanks are blown off, and 
these "buoyancy tanks" are also blown off. When cruising, the "buoyancy chamber" must be filled with 
water in order to make the submarine dive quickly and shorten the dive time. 

The installation of ballast tanks that provide buoyancy reminds people of the "buoyancy tanks" that existed 
in the development of submarines. In the early stages of submarine development, in order to take care of 
the submarine's surface navigation status, a "buoyancy cabin" was installed at the bow of the boat. The 
"buoyancy cabin" is filled with water when it is underwater. When sailing in wind and waves on the water, 
when the bow of the boat is buried under water, the buoyancy cabin will not enter the water, but provides 
buoyancy and does not make the bow sink. 


2.TRIBON 



This is the software currently used by most East Asian shipyards and design units, and it is very convenient 
to design. However, this software belongs to the special software of the shipbuilding industry, even 
professionals need a relatively long time to learn. South Korea is relatively mature in using this software, 
and there are many related secondary developments. 

3. NAPA 

The software is also a dedicated ship design software, which has very powerful functions in profile design. 
Especially in the design of large ships, NAPA has obvious advantages. However, there are not many 
domestic use NAPA. 

4. CATIA 

This is an excellent production design software, but its application in the shipbuilding industry is not very 
common. Although both TRIBON and NAPA make 3D models inside, CATIA can make 3D models move. 
CATIA's simulation function is very powerful, and it is likely to be the future development direction of the 
shipbuilding industry. But CATIA has very high requirements for computer performance, and generally it 
can only run on a very well-configured PC or a relatively high-end graphics workstation. 

This answer is recommended by netizens 


According to Vittorio Vagliani, Managing Director of Quinettik GRC, "Paramarine has become the world's 
leading naval architecture software tool in the field of submarine design." In addition, there are two fully 
integrated platforms to design and analyze newly established submarines and surface ships. Computer 
variants, sea ships and SeaWeigh are loaded onboard. 

The company also launched the latest version of Paramarine's extended functions, such as 
probabilistic damage modeling and assessment, and enhanced its emergency response, reporting and 
stability assessment capabilities. 

The main weapon of the "Typhoon" class is P-39 (NATO codename: SS-N-20) ballistic missiles 
The P-39 (SS-N-20) missile is a ballistic missile specially designed for "Typhoon" class nuclear submarines. 
It uses solid fuel and a three-stage propulsion submarine-launched intercontinental ballistic missile. The 
length is 16 meters and the diameter is 2.4 meters. It has a launch weight of 90 tons, can carry 10 sub¬ 
warheads, has a range of 8000 to 10000 kilometers (various materials provide different data), and the 
circular probability deviation is 500 to 600 meters. The P-39 missile is the only two types of solid-fuel 
submarine-launched ballistic missiles that have been put into use by the Soviet Union (Russia). Solid fuel 
has the characteristics of short preparation time and safety (liquid fuel is usually toxic, flammable and 
explosive), but it also brings about the problems of increased launch weight, shortened storage time and 
reduced range. The first batch of missiles was delivered to the Navy in 1983, which means that the ballistic 
missiles of the submarine were lacking in the early stage of service of TK-208 and the trial period of TK-202. 
The P-39 missile is fired from a "dry" launch tube using a gunpowder pressure accumulator, which does 
not require water injection. A gas space is formed around the missile during launch, which greatly reduces 
the hydrodynamic load of the missile in the underwater movement section. After the missile comes out of 
the water, a special engine separates the missile launch damping system from the missile and throws it to 
a safe distance away from the submarine. Because the P-39 missile is too large in size and weight, the 



Moscow Transport Machinery Manufacturing Bureau has also developed a special loading equipment, 
including a double-carrier overhead crane with a lifting capacity of 125 tons. 

As the United States continues to improve its anti-missile means and plans to establish a missile defense 
system, the Soviet Union is also constantly studying and improving the combat survivability of its missiles 
in flight and improving shooting accuracy. One of the solutions is to study and improve the optical sensors 
for celestial navigation of ballistic missiles. In 1984, he organized various experts to participate in the 
research, and under the leadership of the experts, he developed a stable and reliable astronomical 
correction instrument for ballistic missiles, including missiles, missile control systems, commanders, and 
astronomical correction systems. Experts. The new astronomical corrector should be able to resume its 
working performance within seconds of a nuclear explosion in enemy space. 

Although the displacement and boat width of the Typhoon class are almost twice that of the Ohio class, 
the first 8 American boats (SSBN726~733) are equipped with "Trident"-I (C4) missiles with a range of 
7400km and each missile can carry 8 missiles. A sub-guided multi-warhead with a power of lOOkt TNT 
equivalent (the 9th to 18th boats of this class (SSBN734~743) are equipped with "Trident"- II missiles with 
a range of 12000km and each missile can carry 8-12 powers It is a lOOkt or 300-475kt TNT equivalent sub¬ 
guided multi-warhead with a circular probability deviation of 90m), while the "Typhoon" class can only 
carry 20. The Ohio class still dominates in the number of missiles. But in fact, because each Trident missile 
carries 8 warheads, each P-39 missile can carry 10 warheads. In this way, 24*8=192, and "typhoon" level is 
20*10=200. In nuclear explosions, the equivalent is about 0.1 megaton TNT (100,000 tons, 1 megaton = 
1,000,000 tons), so the "Typhoon" class has the upper hand in the destructive power of a single ship. The 
biggest advancement between the P-39 and the previous Soviet missiles is that the "Trident" uses three- 
stage propulsion and solid fuel. In this way, there is no gap between launch preparation and range, and 
because the "Typhoon" class can fire two missiles in a row, the time it takes to launch all missiles is 
undoubtedly an advantage in the "Typhoon" class. 

However, because the Soviet Union's solid-fuel ballistic missile technology is not as mature as the United 
States, there is still a lot of gap between the P-39 missile and the Trident missile. First, the launch weight 
of the P-39 is 90 tons, while the Trident II is only less than 60 tons, which caused problems such as increased 
recoil after launch. Secondly, in terms of accuracy, the circular probability error of the P-39 equipped with 
the "Starlight" astronomical guidance system is 500 to 600 meters, while the trident type is only 380 to 420 
meters. Although the maintenance cost and manufacturing cost of the P-39 is not comparable to that of 
the Trident missile, it is also not a small figure for the Soviet (Russian) Navy, which is tight on funds. 

The Typhoon-class nuclear submarine has 6 533 mm torpedo tubes and fast loading devices, which can be 
equipped with 22 torpedoes, including EST-53-65K, CUT -65 and C A 3 T -60M and "waterfall" rocket 
torpedoes, and can also be replaced with mines. 

In order to guard against low-altitude aircraft and helicopters, it is equipped with 8 "needle" air-to-air 
missiles, which can only be launched on the surface. In fact, this is not important, but there are reports in 
the West that Russia has designed self-defense air-to-air missiles for the "Typhoon" class and other new 
ballistic missile nuclear submarines that can be launched from underwater. 



The most unique aspect of the typhoon class is its structural form, an atypical double hull structure. There 
are several pressure hulls in the non-pressure hull. 

Because the size and weight of the P-39 missile (NATO codename SS-N-20) is much larger than any previous 
liquid fuel missile, and the boat is equipped with a sonar with better performance, size and weight. 
Electronic equipment such as radar, radar, etc. makes the traditional double-hull structures like H-class, Y- 
class and D-class submarines very different. 

If the missile launching tube is arranged in a pressure hull, a 16.0-meter-long P-39 missile must be arranged 
like a D-class nuclear submarine. That is, if the diameter of the pressure hull is expanded to more than 12 
meters, there will still be one. A big "turtle back". The P-29PM of the D-4 missile is only 14.8 meters long, 
and the diameter of the pressure hull is only slightly larger than the 9.4 meters of the D-l. 

In order to avoid the occurrence of "turtle back", the typhoon class has designed two pressure hulls parallel 
in the horizontal plane, which can be called "main pressure hulls". The missile launch tube is arranged 
between the two main pressure hulls, not in the main pressure hull. The diameter of the two main pressure 
hulls is slightly enlarged at the stern of the boat, but in the section where the missile launching tube is 
arranged, the diameter is only 7.2 meters. Therefore, this arrangement is sufficient for the maximum width 
of 23.3 meters for the "typhoon" class.The ocean is the treasure of the universe. The ocean is a brilliant 
pearl embedded in the earth. Astronauts overlooked the earth from space and discovered the blue ocean. 
There are trenches on the moon and Mars, but unfortunately there is no water. Many planets have seas, 
but lack water, or have disappeared. Humans, animals and plants will die without water. The ocean is so 
important, so are marine resources. This book does not discuss oceanography, but discusses the ghosts in 
the ocean — nuclear submarines and strategic bombers, land-based nuclear missiles, etc. (nuclear war and 
space war, etc.). Is it completely different and completely irrelevant? I think the two are completely 
different, which is not bad. However, nuclear submarines are closely related to the ocean and are difficult 
to break away. The ocean breeds everything, and nuclear submarines are also used to grow, let the flow 
go. The ocean is a natural resource, and nuclear submarines are man-made rather than made of heaven. 
Navigating the ocean and cruising nuclear submarines, nuclear submarines can defend and destroy the 
ocean. For example, if a nuclear war triggers a big explosion on the earth, can the ocean still exist? Even if 
it exists, it will be completely polluted and poisoned. In a word, the ocean is also destroyed. A local nuclear 
war will also pollute the ocean. Therefore, this book focuses on the latter. Therefore, the ghosts in the deep 
sea-nuclear submarines and strategic bombing vehicles, land-based nuclear missiles, etc. (nuclear war and 
space war, etc.) are the focus of this book, and it is a very important topic., No less than the importance 
of marine resources, this is self-evident. The reason why they are considered together is that the two are 
closely related, life and death. Of course, peace, freedom and rationality are the theme of mankind and 
the mainstream of development in the world for thousands of years. No matter how the world changes 
and evolves, or how the world order is chaotic or reorganized, world peace and liberal rationality are the 
most powerful. This is the purpose of this book. 

Because the diameter of the P-39 missile is only 2.4 meters, taking into account other factors (such as the 
layout of the missile in the launch tube) and the wall thickness of the launch tube, a width of 23.3 meters 
is sufficient. Twenty missile launching tubes are arranged on both sides of the center line, and the upper 
cover of the missile launching tube is opened to the side. 



No missile launching tube is arranged in the pressure hull, which avoids opening large diameter holes in 
the pressure hull. If there are large-diameter openings, in order to ensure the strength of the pressure hull, 
the openings need to be reinforced with thick forgings and plate-rolled materials. Installing 20 missile 
launching tubes requires continuous openings on the pressure hull, which has a greater impact on strength. 
Behind the missile launching tube, the "mounted" is on the two main pressure hulls, and at the midline of 
the boat is a "pressure resistant central compartment". In the central compartment, the central command 
position and electronic equipment such as sonar and radar are arranged to become a pressure-resistant 
command platform. On both sides of the central section there is a floating rescue cabin, which can 
accommodate all crew members. 

The method of setting the pressure-resistant podium in a horizontal pressure-resistant cylinder on the 
pressure hull has been used in large submarines in the past. This "old" layout is used in the "typhoon" class. 
. The current submarine usually sets the observation part of the periscope in the pressure hull, this pressure 
command cabin and two parallel main pressure hulls. 

There is also a torpedo bay at the bow of the boat. The torpedo cabin has a torpedo launch tube, a spare 
torpedo rack, and a device for longitudinal and lateral transmission of torpedoes and a fast loading device. 
The torpedo cabin and the main pressure hull have channels. Below the torpedo cabin is the spherical main 
array of the sonar station. 

The stern part of the two main pressure hulls has an enlarged diameter to a maximum of 10 meters. Inside 
each of the two main pressure hulls, there are sets of main power units arranged in steps, each of which 
has its own nuclear power unit OK-650 and the main steam turbine, which are installed in the same space 
as the auxiliary engines. Inside the module of the damping system. Such an arrangement is beneficial to 
reduce the vibration and noise of the power plant and improve the vitality of the power system. According 
to relevant data released by Russia, the reactor can achieve natural circulation in the primary loop at higher 
power, that is, without starting the main pump, which can more effectively reduce the noise of the power 
plant. 

The main pressure hull, the pressure-resistant central section and the torpedo compartment are made of 
titanium alloy, and the non-pressure hull is made of steel. A special rubber hydro-acoustic silencing tile is 
laid on the outer surface of the non-pressure boat to improve the concealment of the boat. It is said that 
the underwater sound concealment of the boat is close to (slightly inferior to) the Ohio class of the United 
States, and is the best of all ballistic missile submarines in the Soviet Union. 

Due to its large body, the "Typhoon" class has a wide tail control surface. From the longitudinal view of the 
boat, it can be seen that there is a tail vertical stabilizer on the left and right sides of the stern, which is 
very similar to the Oscar-class tail layout. The bow rudder is arranged at the fore end of the boat and can 
be retracted into the non-pressure hull. Since the podium enclosure is on the rear half of the boat, the 
enclosure rudder cannot be used. The podium enclosure and the superstructure deck have a strong ice¬ 
breaking reinforcement structure, which can cut through a 2-meter-thick ice layer and float up. 

The "Typhoon" class has good habitability and created good living conditions for the crew. The officers live 
in two-person and four-person cabins. The cabins have wash basins, TVs, and air conditioners. Sailors and 
sergeants lived in cabins with few berths. There are also sports rooms, medical rooms, sauna rooms, 
swimming pools, rest salons, and activity rooms on the boat. 



The Soviet/Russia has not published a general layout plan of the "typhoon" class so far. What you can see 
is a longitudinal section without the layout of the cabin equipment. The plan and cross-sectional views 
were not seen, and the Soviet/Russia never announced the shielding and channel settings of the reactor 
compartment. Therefore, the general layout of the typhoon is also classified as confidential. 

However, according to various Russian sources, there are 19 cabins in the "Typhoon" class. Only the 
torpedo compartment, missile compartment, central part and electronic equipment compartment, reactor 
compartment and steam turbine compartment are indicated on the longitudinal section. Some of the 
cabins are in the two main pressure hulls. For other compartments, there is no indication on the 
longitudinal section. 

The reserve buoyancy of the "Typhoon" class is great, but how many main ballast tanks there are and how 
they are arranged in the atypical double hull of the "Typhoon" class cannot be seen in the longitudinal 
section. There is also Russian data that the reserve buoyancy of the "typhoon" class is 31.3%. 

According to Russian information, the "Typhoon" class also has some special ballast tanks used to float the 
submarine above the cruise waterline. The event schedule of World Ocean Day and the follow-up activities 
of World Ocean Week (June 8-14, 2020) will explore innovations in various fields such as technology, 
system infrastructure, resource management, consumer products, finance, and scientific exploration. 
Outline the applications and potential impact of these innovations, and the resources needed to turn them 
into durable solutions. (United Nations official website)This is because the typhoon-class draft is deep. If 
these ballast tanks are blown out, the draft of the boat is reduced, and it can enter the base of the Northern 
Fleet. According to analysis, these ballast tanks are not the main ballast tanks. They are not only full of 
water in the underwater state, but also in the water state (the cruise state where the main ballast tanks 
are completely blown off). Only when the submarine enters the base, in order to reduce the draught of the 
boat, the water in these ballast tanks is blown off. At this time, the main ballast tanks are blown off, and 
these "buoyancy tanks" are also blown off. When cruising, the "buoyancy chamber" must be filled with 
water in order to make the submarine dive quickly and shorten the dive time. 

The installation of ballast tanks that provide buoyancy reminds people of the "buoyancy tanks" that existed 
in the development of submarines. In the early stages of submarine development, in order to take care of 
the submarine's surface navigation status, a "buoyancy cabin" was installed at the bow of the boat. The 
"buoyancy cabin" is filled with water when it is underwater. When sailing in wind and waves on the water, 
when the bow of the boat is buried under water, the buoyancy cabin will not enter the water, but provides 
buoyancy and does not make the bow sink, 
missile 

The main weapon of the "Typhoon" class is P-39 (NATO codename: SS-N-20) ballistic missiles 
The P-39 (SS-N-20) missile is a ballistic missile specially designed for "Typhoon" class nuclear submarines. 
It uses solid fuel and a three-stage propulsion submarine-launched intercontinental ballistic missile. The 
length is 16 meters and the diameter is 2.4 meters. It has a launch weight of 90 tons, can carry 10 sub¬ 
warheads, has a range of 8,000 to 10,000 kilometers (various materials provide different data), and the 
circular probability deviation is about 500 to 600 meters. The P-39 missile is the only two solid-fuel 
submarine-launched ballistic missiles put into use in the former Soviet Union (Russia). Solid fuel has the 
characteristics of short preparation time and safety, but it also brings about the problems of increased 
launch weight, shortened storage time, and reduced range. The first batch of missiles was delivered to the 



Navy in 1983, which means that the ballistic missiles of the submarine were lacking in the early stage of 
service of TK-208 and the trial period of TK-202. 

The P-39 missile is fired from a "dry" launch tube using a gunpowder pressure accumulator, which does 
not require water injection. A gas space is formed around the missile during launch, which greatly reduces 
the hydrodynamic load of the missile in the underwater movement section. After the missile comes out of 
the water, a special engine separates the missile launch damping system from the missile and throws it to 
a safe distance away from the submarine. Because the P-39 missile is too large in size and weight, the 
Moscow Transport Machinery Manufacturing Bureau has also developed a special loading equipment, 
including a double-carrier overhead crane with a lifting capacity of 125 tons. 

With the continuous improvement of U.S. anti-missile means and the plan to establish a missile defense 
system, 

Although the displacement and boat width of the Typhoon class are almost twice that of the Ohio class, 
the first 8 American boats (SSBN726~733) are equipped with "Trident"-I (C4) missiles with a range of 
7400km and each missile can carry 8 missiles. A sub-guided multi-warhead with a power of lOOkt TNT 
equivalent, while the "Typhoon" class can only carry 20. The Ohio class still dominates in the number of 
missiles. But in fact, because each Trident missile carries 8 warheads, each P-39 missile can carry 10 
warheads. In this way, 24*8=192, and "typhoon" level is 20*10=200.When nuclear submarines launch 
strategic nuclear missiles underwater, they are subject to complex forces, including seawater pressure, 
seawater disturbance to submarines and missiles, gas and engine thrust, etc. Therefore, the launch depth 
is relatively limited, generally 30-60 meters underwater (in special circumstances) It can be launched under 
70-100 meters, but the launching device has been greatly changed, generally no more than 50-60 meters, 
too shallow and easy to be exposed, too deep and large resistance, affecting the launch accuracy, etc.), the 
speed of launch cannot exceed 5- At knot 6, the waves cannot exceed level 5, otherwise it will seriously 
affect the launch safety and the accuracy of missile hits. Most nuclear missiles also have self-destruct 
devices. In the event of an accident, nuclear missiles can self-destruct. In nuclear explosions, the equivalent 
is about 0.1 megaton TNT (100,000 tons, 1 megaton = 1,000,000 tons), so the "Typhoon" class has the 
upper hand in the destructive power of a single ship. The biggest advancement between the P-39 and the 
previous Soviet missiles is that the "Trident" uses three-stage propulsion and solid fuel. In this way, there 
is no gap between launch preparation and range, and because the "Typhoon" class can fire two missiles in 
a row, the time it takes to launch all missiles is undoubtedly an advantage in the "Typhoon" class. 
However, because the Soviet Union's solid-fuel ballistic missile technology is not as mature as the United 
States, there is still a lot of gap between the P-39 missile and the Trident missile. First, the launch weight 
of the P-39 is 90tons, whiletheTrident II is only less than 60tons, which caused problems such as increased 
recoil after launch. Secondly, in terms of accuracy, the circular probability error of the P-39 equipped with 
the "Starlight" astronomical guidance system is 500 to 600 meters, while the trident type is only 380 to 420 
meters. Although the maintenance cost and manufacturing cost of the P-39 is not comparable to that of 
the Trident missile, therefore, it cannot be inferior, 
torpedo 

The Typhoon-class nuclear submarine has 6 533 mm torpedo tubes and fast loading devices, which can be 
equipped with 22 torpedoes, including EST-53-65K, CUT -65 and C A 3 T -60M and "waterfall" rocket 
torpedoes, and can also be replaced with mines. 



In order to guard against low-altitude aircraft and helicopters, it is equipped with 8 "needle" air-to-air 
missiles, which can only be launched on the surface. In fact, this is not important, but there are reports in 
the West that Russia has designed self-defense air-to-air missiles for the "Typhoon" class and other new 
ballistic missile nuclear submarines that can be launched from underwater. 

Nuclear submarines in the world can be divided into different tasks and weapons and equipment: 

Attack type nuclear submarine (it is a nuclear submarine with torpedo as its main weapon, used to attack 
enemy surface ships and underwater submarines) 

Ballistic missile nuclear submarine (using ballistic missiles as the main weapon, but also equipped with 
torpedoes for self-defense, used to attack strategic targets) 

Cruise missile nuclear submarine (using cruise missiles as the main weapon, used for campaigns and tactical 
attacks) 

The performance of active strategic bombers [Strategic Bomber (Strategic Bomber) is a type of bomber, a 
large military aircraft that drops bombs from a high altitude to the ground. Unlike tactical bombers, which 
are used to bomb troops and military equipment in a certain combat zone, strategic bombers are used to 
perform long-range bombing and strategic bombing, carrying long-range, high-power air-to-ground 
missiles or nuclear weapons against the enemy ’ s heart. Regional strategic targets such as major military 
installations, factories, and cities are attacked, and the enemy's warfare capabilities are greatly weakened 
in one fell swoop. , Dubbed "football" by the Americans, its role is to ensure that the president can 
command nuclear attack forces anytime and anywhere. 

There are 4 kinds of important documents in the black leather bag. The first is the Black Handbook, 
which lists four action plans with different strike strengths, recording the number of nuclear missiles in the 
United States, deployment locations and planned launch routes, etc.; the second is a list of classified bases, 
which records secrets that can be used by the President in an emergency. The list of bases; the third is the 
emergency broadcast procedure, which records the president's broadcast to the country after the 
bombing; the fourth is the certification card with the presidential certification number on it. If the card is 
not confirmed, any order issued in the name of the president will be invalid. Of course, all nuclear-weapon 
states in the world have very strict procedures and regulations for the management and use of nuclear 
bombs. In addition, in order to prevent misoperation, viruses, hackers and other intrusions and other 
accidents, there are many automatic error prevention systems to ensure safety, for example, to prevent 
misoperations, automatic lockout systems, accidental termination systems and other fully automated 
security system settings. Nuclear submarines have more procedures for launching nuclear missiles, and the 
steps and procedures are strict. Finally, they reach the submarine commander. At the same time, multiple 
people start a common procedure, and they can only launch after they are approved. 

Of course, strategic bombers can also be used for tactical bombing. 

The definition of a modern strategic bomber, based on the Soviet-U.S. "Phase I Treaty on Reduction of 
Offensive Weapons" signed on June 1,1990, is considered a "strategic bomber" if one of the following two 
conditions is met: 



The voyage is greater than 8000 kilometers. For air-launched missiles, range refers to the maximum arc 
length of the surface that can be reached under the standard design mode of flight until the fuel runs out. 
For ballistic missiles, the range is the arc length projected on the surface by the flight trajectory between 
the launch point and the reentry point. For an aircraft, the range is the maximum distance that can be 
flown in the most economical mode without air refueling with 7500 kg of ordnance. After landing, the 
internal fuel is less than 5% of the maximum capacity of the fuel tank. The most notable feature of the Tu- 
160 bomber is the Tu-160 design that uses a wing-body fusion body for aerial refueling. The wing is a 
variable swept wing; it is equipped with 4 afterburner turbofan engines, which are installed in pairs under 
the wing and close to the aircraft. The two engine nacelles at the center of gravity; the cross-shaped tail 
fin; and the weapon compartment in the middle of the fuselage. The overall aerodynamic layout of the Tu- 
160 is very similar to that of the B-1B. The similar overall layout shows that the designers of the two 
countries want to use the same method to solve a common problem, namely, the characteristics of long 
range, long endurance and large weapon load of the bomber and the penetration capability of low altitude 
high subsonic speed and high altitude hypersonic speed. Combined. From FB-111, "Backfire" to B-1B and 
Tu-160, variable sweep wing layout has become the only way to solve this problem. Flowever, Tu-160 and 
B-1B are quite different. 

Tu-160 is approximately 20% larger than B-1B. Its wingspan is 55.75 meters, 33.53 meters, length 53.95 
meters, height 13.72 meters, and wing area of 370 square meters; while B-1B wingspan is 1.67 meters, 
23.84 meters, length 44.81 meters, height 10.36 meters, and wing area 181.2 Square meters. The plane 
shape of the Tu-160 plane is quite different from that of the B-1B, and is similar to the "Backfire" bomber. 
In addition, the increased thickness of the wing root provides sufficient space for the 6-wheel main landing 
gear to be stowed. The tires move backwards and upwards into the fuselage. It can be seen from the wing 
roots of the "Jolly Roger" that the structural butt joints near the front edge of the wing roots. This shows 
that the aircraft of the Tu-160 is integrated with the fuselage through the rectifying edge strips, instead of 
designing the wing body as a whole structure like the B-1B. Tu-160 has two weapon bays, both of which 
can accommodate a rotating launcher capable of launching 6 AS.15 "pole" subsonic air-launched cruise 
missiles.-160 section view can also carry cruise missiles, short-range attack missiles, nuclear bombs, Various 
weapons such as conventional bombs and torpedoes. In addition, the pylons can also be replaced with 
conventional pylons that carry conventional bombs U-160. 


It is equipped with a "long-range air-launched nuclear warhead cruise missile." Among them, the range is 
the range of the previous air-launched missile, and it reaches 600 kilometers. 

Accordingly, the 5 series of bombers are called strategic bombers: 

Y United States: B-1B, B-2A, B-52G/H 

Y Former Soviet Union: Tu-95 series, Tu-160, etc. 

For the Tu-16 and Tu-22M3 series, which can carry 600 kg nuclear warhead anti-ship missiles, stop using 
and destroy nuclear weapons and are not classified as strategic bombers. B-1B also dismantled the AGM- 
86B missile launcher in accordance with the treaty and was no longer included in the strategic bomber 
team. Stealth technology is used in all stages of design to effectively control and reduce the target 



characteristics of the aircraft.-Shape design-Material selection-structural design-System design and 
equipment selection. 


While military satellites have brought great convenience to one's own military operations, they also made 
the other side see its huge potential threats. Therefore, since the 1960s, military powers such as the United 
States and the Soviet Union have been committed to the development of anti-satellite weapons such as 
"anti-satellite", "anti-satellite with satellite" and "anti-satellite with energy" and used them as control 
Space, important weapons and equipment to seize the power of heaven. There are various types of anti¬ 
satellite weapons, but from the perspective of their killing mechanism, the anti-satellite weapons that have 
been developed and are currently being developed are mainly divided into five types: 

Nuclear missile 

The use of nuclear warheads to explode near the target spacecraft to produce strong thermal radiation, 
nuclear radiation and electromagnetic pulse effects, destroying the structural components and electronic 
equipment of the spacecraft, or making it incapacitated. It has a long range and a large kill radius, and it 
can still destroy the target even when the weapon's own guidance accuracy is poor. However, the 
shortcomings of nuclear missile anti-satellite weapons are low accuracy and large additional destructive 
effects, which are likely to pose a threat to one's own satellites, and once used, they may cause a nuclear 
war. 

The Tu-160 has two weapon bays, both of which can accommodate a section view of the -160 that can 
launch 6 AS.15 "pole" subsonic air-launched cruise missiles. It can also carry cruise missiles, short-range 
attack missiles, nuclear bombs, and conventional bombs. Various weapons such as torpedoes. In addition, 
you can also replace the conventional rack with the rack 60. 


The nuclear bomb-grade power supply is a miniaturized tactical nuclear weapon. It is a nuclear fusion 
weapon. It uses two 470 u F, 200V voltage-resistant capacitors as explosives. Compared with the general 
hydrogen bomb, the atomic bomb neutron source is greatly reduced in volume, and thermonuclear Fusion 
has no critical mass limit, which makes the entire power supply very small and light. The general standard 
is only the size of an ITX power supply, but the explosive equivalent can reach trillions of tons, which can 
easily kill tens of millions of people in any super city. It is said that it was originally developed by Nvidia. 
AMD has always suspected that terrorists possess this so-called power nuclear bomb. l.Sarmat 
RS-28 ballistic missile, nicknamed Satan-2, is Russia's latest intercontinental strategic ballistic missile. It is 
the next successor to the "Satan" intercontinental missile that provides endless terror and deterrence to 
Europe, America and the world. It is the world's most powerful, longest-range, and strongest 
intercontinental ballistic missile. It can carry quite a few nuclear warheads and has a huge yield. According 
to different launch targets, different amounts of fuel can be loaded. One has a range of 16,000 kilometers, 
and the largest may even reach nearly 20,000 kilometers. At this time, its take-off weight is about 100 tons, 
and the bomb load is about 8 tons. 



2. Dongfeng-41 ballistic missile 

The Dongfeng-41 ballistic missile is a land-based intercontinental ballistic missile equipped by the Rocket 
Force of the Chinese People's Liberation Army. It is a development and improvement of the Dongfeng-31 
ballistic missile. The Dongfeng-41 ballistic missile uses a three-stage solid fuel rocket as its power, with a 
maximum range of about 1,2000-14,000 kilometers. Its tractor can be maneuvered on roads and has 
certain off-road performance. The missile also uses computer-controlled inertial guidance. The system 
improves the hit accuracy. The missile can carry 10 sub-guided penetration nuclear warheads and can 
eliminate 10 strategic US targets at a time. It can be said to be one of the strongest intercontinental ballistic 
missiles today. 

3. Trident 2 submarine-launched missile 

UGM-133A ballistic missile, translation: Trident II, also known as the Trident D5 missile, is the third- 
generation submarine ballistic missile of the US Navy and the most important sea-based nuclear deterrent 
force of the US Navy. This type of missile was first deployed in March 1990. With its strong scientific and 
technological strength and industrial foundation, the UGM-133A ballistic missile is still the well-deserved 
king of submarine-launched ballistic missiles. The Trident 2 missile is one of the most accurate submarine- 
launched intercontinental missiles in the world. The missile weighs 59 tons and has a range of 12,000 
kilometers. 


Kinetic energy anti-satellite weapons rely on the momentum of high-speed moving objects to destroy the 
target, usually using rocket propulsion to increase the warhead to a high speed, and make it directly collide 
with the target spacecraft to destroy it. At the same time, the high-energy explosive blasting device carried 
by the warhead can explode near the target, producing dense metal fragments or shotguns to destroy the 
target. Anti-satellite weapons using this method of killing require highly sophisticated guidance technology. 
For example, the anti-satellite missile launched by the F-15 aircraft developed by the United States can 
directly hit the target. 

Directed energy anti-satellite weapons emit high-energy laser beams, particle beams, and microwave 
beams to directly irradiate and destroy targets. The weapons that use these types of beams are usually 
called high-energy laser weapons, particle beam weapons, and microwave weapons. Using directional 
energy to destroy space targets has the advantages of repeated use, fast speed, and wide attack area, but 
it is technically difficult and vulnerable to weather, and the effect of destroying targets is difficult to 
evaluate. 

An anti-satellite satellite is a satellite with a blasting device. It uses its own radar infrared to detect and 
track the target in the same orbit as the target satellite, and then approaches the target satellite within 
tens of meters, and will carry The satellite warhead of high-energy explosives detonated, producing a large 
amount of debris and destroying the target. Currently, the US Army and Air Force are stepping up the 
development of anti-satellite weapons. 



The average service time of the US "Ohio" class strategic nuclear submarines in active service is 
estimated to be 44 years. Therefore, by the 2020s, the US Navy does not need to replace this class of ships. 
Among them, the four modified "Ohio" class are expected to serve until 2027 to 2028. By the time of 1/2008, 
the "Ohio" will be re-commissioned as the first cruise missile nuclear submarine, 22 of the 24 missile 
launching tubes on the boat will be changed to be capable of carrying 7 tactical "tomahawks" each The 
missile’ s launch tube and the other two are used as 9-person lock chambers for 66 (can be increased to 
102 in an emergency) for the entry and exit of the submarine. In addition, a dry deck transport device or 
advanced "sea leopard" unit can be carried on the deck to transport the submarine. The 4 modified "Ohio"- 
class nuclear submarines will replace nuclear reactors with new nuclear fuel, equipped with the latest 
sensors and communication systems. In addition to the four nuclear submarines that are expected to be 
converted into cruise missiles, the remaining 14 "Alaska" in the "Ohio" class were completed in February 
2002 and equipped with the "Trident" D-5 ballistic missile. 

The total number of attack nuclear submarines in service in the United States in 2002 was 53. When the 
first "Virginia" class was ordered in 1998, the construction cost was US$4.2 billion. By the beginning of 
2002, its construction cost had increased by US$341 million. This limits the speed of ordering one ship per 
year. If the construction of the "Virginia" class is completed as planned, the United States will end up with 
only about 30 attack nuclear submarines. 

The first boat of the "Virginia" class was completed and commissioned in June 2004, and the fourth "North 
Carolina" of the class will be completed and commissioned by the end of 2007. However, its fifth ship will 
not join active service before 2010 and thereafter. It is possible to continue building the "Virginia" class 
nuclear submarine at the rate of one per year. 

In 2004, the third and last ship of the "Seawolf" class, the "Jimmy Carter", will enter service. Although 
the "Sea Wolf" and "Connecticut" nuclear submarines with an underwater displacement of 9,137 tons are 
used as attack nuclear submarines by the US Navy, the "Jimmy Carter" is slightly different from the previous 
two. 


There are only 12 Russian strategic nuclear submarines in existence, including 1 "Typhoon" class, 6 "D-IV" 
class and 5 "D-m" class. The last ship of "D-III" class will be launched in 2005. Retire at the end of the year. 
After major repairs in the late 1990s, the first "Typhoon" class boat was named "Dmitry Donskoy" in 
October 2000. 

Since the 1960s, the United States and the Soviet Union have been competing for hegemony in space for 
decades, gradually expanding the land, sea and air battlefields into outer space, which has caused major 
changes in the "time and space view" of war. Since military activities on the space battlefield are not 
affected by factors such as the earth, national borders, weather, etc., both parties in combat can take a full 
range of combat operations within the scope of orbital maneuverability, which enables combat in a real 
sense of flexibility. And coordination. For example, Star Wars, Space War, etc. 

Especially in the future information warfare, various reconnaissance, early warning, and communication 
satellites located on the space battlefield will be the core components of the military command automation 
system and become the first target of the opponent's attack. In order to gain the initiative on the three- 



dimensional battlefield of land, sea and air, the two sides of the war must first seize the "commanding 
height" of the space battlefield. 

Famous wars in world history, such as 

Blitzing Poland, the air battle of Great Britain, the defense of Stalingrad, the Japanese attack on Pearl 
Harbor, F"~&ie=utf-8&src=internal_wenda_recommend_textn" the battle of Midway Island, the landing 
of Normandy, etc. 

Some military powers in the world, in order to meet the needs of their political, economic and military 
interests, will never give up their fight for the space battlefield. In particular, as high and new technologies 
are widely used in the military field, the military has increased its troops in space and its ability to compete 
for space has greatly improved. It is no longer difficult to conduct space operations. Therefore, the future 
competition in the space battlefield will break through the past purely technical weapons contests, and 
focus on the use of space forces, using space raids, space assaults, and space blockades to conduct military 
operations in the vast outer space. Big contest. At that time, an unprecedented space war will appear on 
the stage of world war with a brand new look. 

The characteristics of the space battlefield are the starting point and goal of studying air-space warfare, 
and the objective and theoretical basis for developing aerospace weapons, formulating aerospace 
strategies, and forming aerospace forces. This is one of the important issues in the revolution of military 
theory in this century and the world's scientific and technological revolution. 

United States, Russia, United Kingdom, France, China, India 

The United States regardless of quantity and quality. Strategic nuclear submarine Ohio class, attack 
submarine Los Angeles class, Seawolf class, Virginia class 

Russian strategic nuclear submarine DIV class, Typhoon class, North Wind God class, attack nuclear 
submarine Akula class, Oscar class, Yasen class. 

British strategic nuclear submarine avant-garde class, attack nuclear submarine fast class, agile class 
France Strategic nuclear submarine Triumph class, attack nuclear submarine Ruby class, Barracuda class 
China Strategic nuclear submarines 092 (Xia class), 094 (Jin class), attack nuclear submarines 091 (Han 
class), 093 (commercial class), etc. 

Sino-Japanese Sino-Japanese War 
Battle of Ingama Island 
Battle of Midway 
Coral Sea Battle 
Battle of Jutland 
Battle of Helgoland Bay 
Battle of the Falkland Islands 
Sinop Battle 

Ushakov's expedition to the Mediterranean 

Battle of Vyborg 

Battle of Trafalgar 

Battle of Lowestoft 

Battle of Navarino 

Battle of Lisa 



Kaliaklia, pta. 

Battle of Cape Hanko 
Battle of Gogran 
Battle of Tsushima 
Battle of Athos 
Battle of Abukir 
Luliang naval battle 
Battle of Economus Cape 

Sign space-based surveillance satellites and set up a space attack team. At the beginning of the 21st 
century, the US military also conducted space warfare exercises in Colorado with the background of 2017. 

The space force is assigned the task of launching various military spacecraft and attacking enemy space 
weapon systems. The Russian military has also included space combat operations into the scope of modern 
campaigns, and clearly divided space into two theaters, a near-Earth space theater and a lunar space 
theater. 

Japan has also stepped up the research and development of spacecraft and formulated a small satellite 
development strategy to enable spacecraft to develop in the direction of high performance, long life, multi¬ 
function and networking. 

India began to develop low-orbit surveillance satellites that can monitor missile launches in 1999, and is 
preparing to develop small space shuttles that can be reused hundreds of times and enter orbit in a single 
stage. 


US strategic nuclear submarines are active in the Atlantic and Pacific oceans all year round. Russia, the 
United Kingdom, and France also have strategic missile and nuclear submarines on duty for combat 
readiness. In December 1985, the K-431 nuclear submarine was on its way back to Vladivostok 
(Vladivostok) base. Due to the leakage of the primary circuit of the Type 675 Echo-ll submarine, the 
submarine immediately rose to the surface. The leakage caused a decrease in the quality of the coolant in 
the primary circuit, and all personnel began to divert water from the submarine's fresh water tank. The 
reactor shut down immediately. The leak caused the polluted water to flow into the sea, so the radiation 
level could not be determined. In the area around the submarine, people soon discovered a leak of 
radioactive iodine. The crew tried to stop the leakage of the cooling system pipes. How long it will take to 
shut down the coolant supply is still unknown. Due to the loss of coolant, the temperature of the reactor 
rose, so the alarm went off. The coolant supply was immediately switched on again, but it was too late. 
The re-supply of coolant caused the fuel assembly to rupture due to the high temperature, and the water 
flowed in to contact the uranium fuel. The heavily polluted water was discharged to the Amur, causing the 
breakdown of the processing equipment. At the base, the radioactivity of the contaminated coolant was 
determined to be 0.3 Curie/I, for a total of 74 Mbeck and 2000 Curie. The submarine's staff received a 



radiation level of up to 40 mSv (4 roentgen). In the unfathomable underwater world, submarines not only 
have to endure tremendous pressure, but also bear greater and more risks than surface ships. According 
to statistics, about 170 major submarine accidents have occurred since the advent of the submarine. A 
major accident on a submarine will cause deaths or injuries, or the entire boat will die, and the submarine 
will sink. The command module is the heart of the submarine. It is mainly composed of officers, including 
the captain, who work here. There are usually a dozen people, all technical positions, mainly for driving, 
information collection (sonar, radar, etc.), and issuing combat orders. 

When a nuclear submarine navigates under the sea, the main basis is the chart. Generally, all the seabed 
topography on the earth: trenches, mountains, basins, cliffs, rifts, etc., have precise marks on the chart. 
Just follow the chart to navigate. Up. Generally, sonar scanning is not used, because using sonar scanning 
will expose your position. 


The main working systems of nuclear submarines include: 

1. Reactor system. This system is the heart of the entire nuclear submarine and the power source of the 
entire boat. The main equipment includes: reactor, main circulating pump, related pipelines, equipment, 
various control and measuring instruments, etc. 

2. Two-circuit system. The system is mainly responsible for converting the thermal energy generated by 
the nuclear reaction into mechanical energy, which is used to drive the steam turbine to generate 
electricity and drive the propeller to rotate. The main equipment includes steam generator, steam turbine 
generator set, main steam turbine unit, feed water pump, sea water pump, shaft system, sea water 
desalination machine, related steam pipelines and valves. 

3. Electrical system. This system is mainly responsible for the power supply of all electrical equipment of 
the whole boat. The main equipment includes steam turbine generator sets, main converter sets, diesel 
generator sets, batteries, switchboards, various motors, cables and related instruments. Arrangement of 
important electromechanical equipment. 

4. The cabin system. The main functions are fire extinguishing, main water tank injection and drainage, 
hydraulic supply, domestic garbage disposal, etc. The main equipment includes high-pressure gas station, 
hydraulic station, toilet, fire-extinguishing device, various water tanks, etc. 

5. Air conditioning system. The main function is to electrolyze water to produce oxygen, purify air, and cool 
the air of the entire boat. The main equipment includes refrigeration units, oxygen generators, air 
purification devices, ship-wide ventilation devices and related pipes and meters. 6. Launch system, weapon 
system 7. Other systems 8. High-tech equipment of modern nuclear submarine, emergency escape system, 
etc. 

Generally speaking, no matter how many ships of a class are built, the main equipment of the 
electromechanical system is the same. The main difference is the upper equipment such as 
Wubeiguantong. This is the case for merchant ships and aircraft carriers. Of course, nuclear submarines 
are no exception. To improve the communication system, just replace the antenna, transmitter, etc. and 
rewrite the program. The volume and weight of the equipment are generally small. If the main steam 
turbine is to be replaced, it is a big project. First, the hull must be cut open. If the reactor has a major 



problem, the boat should be decommissioned. Therefore, the initial design of the nuclear submarine is 
mainly the design of the electromechanical system and the installation of the main equipment. The 
manufacturing is also the most troublesome. There are usually many faults and it is difficult to completely 
eliminate it. 

1. Regarding the degree of automation, most people think that a submarine with good performance must 
have a high degree of automation, and thus the combat effectiveness is also strong, but it is not. First of 
all, the term "automation" itself is a concept with vague connotation and unclear extension. In the design 
of nuclear submarines, most of the equipment has the function of switching between "automatic" working 
conditions and "manual" working conditions (some important equipment also has "model control" and 
"numerical control" in the "automatic" category), and all of them are "automatic" ", its degree of 
automation is high, all cast "manual", its degree of automation is low, 091 is like this, so is "Sea Wolf". As 
for the relationship between the number of people and automation, it is even more difficult to say. 
"Seawolf" is recognized as the most excellent nuclear submarine today, but its number is 133, more than 
091. It can be seen that in terms of the degree of automation, 091 and "Sea Wolf" are at the same level. 
Regarding the impact of automation on combat effectiveness, it is also difficult to give a quantitative 
assessment. It can only be said that a high degree of automation can improve the smoothness and safety 
of equipment operation and reduce personnel fatigue. However, well-trained crews can also accurately 
complete various actions under "manual" conditions. In addition, all nuclear submarines must meet the 
three-level staffing system. Under normal circumstances, 7-9 hours of sleep can be guaranteed. , The 
fatigue problem is not obvious. 

2. The issue of diving depth is also a hot topic. It is said that the "Serra" class can dive to 1000 meters, 
reaching the diving limit. Generally speaking, 600 meters to 800 meters is the best, and super large nuclear 
submarines are above 1000 meters. 

3. Quietness is an important index for evaluating submarine performance. 

What factors determine the quietness index of a submarine? The key is "details"-the level of manufacturing 
and assembly, which is mainly reflected in the rotating mechanism-such as shafts, gears and mutual 
cooperation-not only longer life, but also less noise; large The installation of equipment-such as the 
connection between the main steam turbine and the hull-is more scientific and has less vibration. These 
seem insignificant, but they are the greatest advantage of nuclear submarines-a great hazard to stealth. At 
the same time, they also affect the detection range and accuracy of their own sonar. From 1959 to 1967, 
there were 12 Type 627A torpedo nuclear submarines, 8 Type 658 ballistic missile nuclear submarines, 5 
Type 659 cruise missile nuclear submarines and 29 Type 675 cruise missile nuclear submarines (known as 
"Echo" Class II by NATO). The 658, 659 and 675 boats were all designed by the 18th Central Design Bureau. 
The first-generation nuclear submarines of the Soviet Union all adopted a double-hull structure and had a 
large reserve buoyancy. They all used a dual-axis nuclear power plant including two BM-A reactors. The 
level of manufacturing and assembly is the highest in a country’ s overall industrial and scientific research 
capabilities. An important manifestation is that the impact on a country is far greater than that of the IT 
industry, which is why India’ s software industry is much stronger than Russia but it cannot be called an 
industrial power. The technological level and scientific research strength of the US manufacturing industry 
far exceeds that of China, and its nuclear submarines should be more quiet than China. 



4. Offensive and defensive capabilities of nuclear submarine combat power 

(1) Navigate underwater for a long time, undulating freely within the allowable depth; 

(2) The first enemy finds it and can make a hit if necessary. 

Article (1) is the requirement of concealment-underwater is the safest, and Article (2) is for destroying the 
enemy. It is easy to understand that Article (1) is the basis of Article (2) and should be more It is more 
important, mainly because it is generally believed that in the confrontation between submarines and anti¬ 
submarine forces (including submarine anti-submarine forces), the submarine has the upper hand before 
being discovered, and once discovered, the anti-submarine forces have the upper hand. Therefore, 
submarines must be ubiquitous and never be discovered. The popular point is to let the enemy know that 
there are submarines in this sea area, but they are always unable to find them. This puts the enemy in a 
state of high tension. Most of its sea power is used for Anti-submarine warfare may not dare to enter the 
disputed sea area rashly, thus losing the best combat opportunity or unable to support land forces or 
attacking land targets, thus affecting the course and outcome of the entire war. Therefore, in wartime, 
even a submarine with ordinary performance, as long as it can hide and hide underwater, its role should 
not be underestimated. 

Nuclear submarines are different from conventional submarines. To achieve Article (1), a submarine must 
first do the following two things: 

a. The sub-systems of the electromechanical system can maintain normal operation for a long time; 

b. In the case of minor damage, it can be suppressed and eliminated in the shortest time. When a severe 
degree of damage occurs, the submarine and its most important equipment should be kept above the 
bottom line of safety. Neither the tragedy of sinking or death of the boat will occur, and the nuclear 
submarine must also ensure The safety of the reactor. 

(1) A nuclear submarine relies on an oxygen generator to electrolyze water to produce oxygen for people 
to breathe when underwater. The water needed for electrolysis is made by desalinating seawater by a 
desalinator. The working principle of the desalination machine is to relied on steam to heat seawater to 
produce distilled water. The failure of any link in the functional system of steam system-desalination 
machine-oxygen generator will affect the production of oxygen; 

(2) The rotation of the submarine's elevator is usually driven by the motor. If the motor fails or the 
switchboard where the motor is located catches fire and burns, the submarine will not be able to deepen 
underwater; 

(3) As long as the destroyer catches fire, as long as the ammunition compartment is not detonated, the 
worst case is that all personnel are evacuated to the upper deck and sea water is introduced into the 
compartment. And if there is a fire in the submarine, a small fire can be said to be good. The big fire can 
consume the oxygen in the cabin within a few minutes, and the harmful gas produced is even dinosaurs 
unbearable. Due to the large number of steam pipes in the nuclear submarine, if the fire causes the 
refrigerating machine to stop, the cabin temperature can rise to more than 70 degrees within a few 
minutes. If the reactor stops, the situation will be more serious, and even explosion or other terrible 
consequences will occur; 

The above is only a small part of the many factors affecting Article (1). The actual situation is far more 
complicated than imagined. 



5. In terms of tactical use, submarine tactics seem to have not changed much in decades. There are few 
nuclear submarine battles. Only the nuclear submarine "Conqueror" of the Royal Navy sank the "General 
Belgrano" of the Argentine Navy during the Anglo-Amara War. cruiser. So that the enemy can never be 
sure whether there is nuclear submarine activity in the sea area, or do not know where it is. 

6. The quality of personnel is an important part of combat effectiveness and an important factor influencing 
the extent of equipment performance. 

Conventional submarine and nuclear submarine 


Only in terms of technical content and manufacturing difficulty, the two are not in the same order of 
magnitude. As mentioned earlier, observation systems, communication systems, navigation systems, 
weapon systems, and electromechanical systems are the five major components of a submarine. The other 
four systems are similar. The main difference between the two is the electromechanical system. As 
mentioned earlier, the electromechanical systems of nuclear submarines are divided into reactor systems, 
secondary circuit systems, electrical systems, compartment systems, and air conditioning systems. 
Conventional submarines do not have a reactor system and a secondary circuit system, and the power 
system does not have a steam turbine generator, and the switchboard and electrical equipment are much 
less. However, diesel generator sets have more power than nuclear submarines and have much more 
batteries.Compared with the unpowered method, the tail of the powered launch vehicle is equipped with 
a rocket engine, underwater control rudder and related control equipment. After launching through the 
torpedo tube, it first enters the unpowered control section. After the vehicle is 10 meters away from the 
submarine, the rocket engine at the tail of the vehicle ignites and accelerates the vehicle to a speed of 20 
meters per second. After 10-15 seconds, The vehicle exits the water at a 45-degree angle to the sea level 
and jumps into the air, and its exit height can reach more than 20 meters. 

At this time, through the thrust of the gas generator in the carrier, a piston ejects the missile from the 
carrier, the anti-ship missile booster is ignited, and the missile enters the air flight state. These two launch 
methods have their own design difficulties and combat advantages. When using the unpowered launching 
method, in order to reduce the underwater speed loss of the launching vehicle and ensure the 
requirements of its exit speed, the submarine can only use the periscope for deep launch, which is less 
concealed, while the powered launching method is This shortcoming does not exist, so the missile can be 
launched within the full combat depth of the submarine, and the concealment is higher. 

In addition, since the safety of the reactor must be ensured while the safety of the boat is guaranteed, 
radiation protection is also a factor to be considered. Therefore, the reliability index of the equipment used 
in the electromechanical system of nuclear submarines is usually the highest among similar products, and 
important equipment must be used. Redundant design. After the nuclear test in May 1998, India became 
a nuclear country, with the "Earth" and "Agni" nuclear missiles as its main nuclear force. In January 2003, 
India established the Nuclear Authority Policy Committee, which is composed of the Prime Minister, the 
Minister of Internal Affairs, Foreign Affairs, Finance and Defense, and National Security Advisors. It has 
independent power to order the launch of nuclear missiles and is responsible for the command and control 
of nuclear forces. 



At present, it is the prime minister who has the right to activate the "nuclear button" in India.In the 
1980s, the completion of six Type 941 "Shark" class (also known as "Typhoon" class) ballistic missile nuclear 
submarines can be regarded as the last decisive success in the Soviet nuclear submarine manufacturing 
industry. In order to ensure that the 11-19 missile launch system and 20 P-39 solid-fuel submarine- 
launched ballistic missiles with a launch weight of more than 90 tons can be deployed on the boat, the 
"Ruby" Design Bureau adopted an original double-body layout with a symmetrical arrangement of the 
double solid shells., The missile silo is arranged between the two solid shells, with a full load displacement 
of 48,000 tons. In order to make this giant underwater speed reach 28 knots, the most powerful O K -650 
dual-shaft nuclear power plant ever used on a submarine is used. It consists of 2 B M-5 pressurized water 
reactors with a total thermal power. 380 megawatts. Of course, this is not the main issue. The key 
difference lies in the reactor. A conventional submarine is essentially a diesel-powered destroyer that can 
dive. Nuclear submarines are different. There are few countries in the world that can produce reactors. It 
is even more difficult to miniaturize the reactors and install them on ships. Only five major countries have 
successfully built nuclear submarines. Japan and Germany have built nuclear-powered cargo ships. It is 
generally believed that Japan is capable of building nuclear submarines, and it is likely to be building a land- 
based test reactor for submarine reactors. 

For example, the unit price of the "Sea Wolf" is US$2.4 billion, which is equivalent to 10 "Kilo". The strategic 
nuclear submarine carries strategic missiles and warheads, and the price has to be more than doubled. This 
is only the purchase cost, its maintenance and supporting facilities. The cost of facility construction is 
several times this. The sinking of a nuclear submarine is economically equivalent to the loss of a dozen 
conventional submarines. If it is a strategic nuclear submarine, it will directly affect the foundation of 
national security. 

Nuclear submarine is so complicated and expensive, and its combat power is unparalleled. Today’ s 
conventional submarines in service and under development, whether they use "Stirling" engines, fuel cells, 
or self-closing cycle diesel engines, their longest underwater residence time is less than one week. This is 
still an ideal situation. High speed, such as getting rid of anti-submarine aircraft search, and being able to 
stay underwater for three or four days is considered great. As long as the nuclear submarine is not due to 
mechanical equipment, it can continue to sail underwater at high speed for one month, and the maximum 
underwater detention time is three months or longer. The strategic positioning of nuclear submarines is 
difficult to replace. 

Therefore, as far as single boats are concerned, nuclear submarines surpass conventional boats. 

Russian nuclear submarines (attack type) are generally divided into 7 compartments in terms of 
compartment division: 

1. The cabin, also known as the torpedo cabin, is equipped with torpedo (missile) launching tubes, and is a 
cabin for storing and launching various weapons (torpedoes, missiles); 

2. The cabin, also known as the command cabin, is the command center of the whole boat, equipped with 
observation, communication, navigation equipment and accommodation, and the cabin is equipped with 
battery packs and escape equipment. 



The third cabin, also known as the front auxiliary engine room, is equipped with a main converter unit, a 
DC power station, an oxygen generator, and a diesel generator set is installed in the bilge; 

4. Cabin, also called reactor cabin, in which the reactor and its auxiliary system pipelines and steam 
generators are installed; 

5. Cabin, also known as the rear auxiliary engine room, the main equipment includes nuclear power plant 
(reactor, secondary circuit, electrical) main control center, AC power station, steam turbine generator set, 
refrigeration unit, desalination machine, feed water pump, etc.; 

6. Cabin, also known as the main engine room, is the main engine equipment, the main equipment includes 
the main steam turbine unit, refrigeration unit, etc.; 

7. Cabin, also known as steering gear cabin, the main equipment includes steering gear control device, 
emergency propulsion motor, main and auxiliary clutches, etc. 

In addition, the whole boat is equipped with high-pressure gas cylinders, and steam pipes are led out from 
the stack cabin, passing through cabin V to cabin VI. Above cabin II, there is a bridge to accommodate 
various lifting devices (radar antennas, communication antennas, etc.). All are equipped with switchboards 
and ventilators, and air-conditioning, hydraulic and high-pressure gas pipelines run from the bow to the 
stern. 

The structure of a conventional submarine is much simpler than that of a conventional submarine. There 
are only 5 cabins, of which the first three cabins are basically the same, but the diesel generator set alone 
occupies the IV cabin, which is similar to the nuclear submarine's VII cabin. The same is true for Western 
nuclear submarines and conventional submarines. Basically, the weapon bay is in the front, the command 
bay and the power bay are in the middle, and finally the steering engine bay. 

(1) Oxygen production device, electrolyzed water to produce oxygen consumes a lot of electricity. 
Conventional submarines generally do not have this device, and they mainly rely on chemical reaction to 
produce oxygen. However, there are many nuclear submarines (generally more than twice as many as 
conventional boats), and it is common to sail for one month at a time (conventional boats generally do not 
exceed 15 days), and chemicals are not enough to maintain. A large amount of hydrogen is produced during 
oxygen production, which makes the oxygen production device very unsafe, and there are a large number 
of high-temperature steam pipes in the rear auxiliary engine room, so it can only be installed in the first 3 
cabins or the steering engine room. Make major changes. 

(2) The refrigeration unit is also a high-power electrical appliance. Conventional boats generally do not 
have or have low power. There are many steam pipes in nuclear submarines. The reactor compartment 
also needs cooling. Although it can be installed in the rear auxiliary engine room, its cooling water pipes 
But it has to run through the entire boat, and modification is also quite troublesome. 

(3) There are generally two main converter units, conventional submarines, but nuclear submarines have 
high reliability requirements, generally more than three, and their size is quite large. If installed in the rear 
auxiliary engine room, it will make the already small space more crowded, and installation in the original 
cabin will also require great changes to the structure. 

(4) Others such as ventilation, air conditioning, hydraulics, etc. 

(5) Weapons, missiles, fish, etc. 



(6) Emergency escape and self-rescue system This is the most important escape system for modern nuclear 
submarines, especially large strategic nuclear submarines and tactical nuclear submarines. 

There are four main ways of escape: 1: Quick floating escape method, wearing a quick-floating suit, enter 
the escape cabin (escape tower) one by one, quickly float to the surface, and contact the rescue vessel on 
the water. 2: It is a decompression escape method, that is, the crew wears out the boat equipment, goes 
out of the boat through the position of the boat, and decompresses and rises station by station along the 
buoy line according to the regulations, and then surface. :3:: Use a "torpedo launcher" to "launch" a person 
to a safe place, but due to the high speed, it may damage the eardrum of a person. 4. Large nuclear 
submarines are equipped with escape devices and special equipment, miniature submersibles, special 
pressure-resistant diving suits, diving life protection cabins, etc. The fourth is the most important safety 
protection focus of modern nuclear submarines, and it is also one of the difficulties in the research and 
manufacture of nuclear submarines. 

On May 23, 1939, the U.S. Navy's S-192 Dogfish submarine began a sea trial after an overhaul. As the 
snorkel baffle was not completely closed, sea water poured into the main engine compartment and 27 
people were killed. 

In April 1963, an American nuclear submarine "Thresher" sank in the waters near Cape Cod in the 
United States. 129 people were killed, making it the world's first nuclear submarine wrecked. 

In 1967, the first generation attack nuclear submarine No. 105 of the British Belkin Hyde Shipyard 
sank in water. 

In 1968, a US nuclear submarine "Scorpio" sank in the mid-Atlantic waters on its way to the Canary 
Islands, killing all 99 people on board. 

In April 1968, an E-ll-class missile nuclear submarine of the Soviet Union sank in the Mediterranean 
after mercury vapor poisoned all its crew members, killing 90 people. 

On March 30, 1994, when the French Navy's "Emerald" nuclear-powered submarine was sailing in 
the Mediterranean waters, the turbo generator room of the rear compartment exploded and 10 people 
were killed. 

On August 13, 2000, the Russian navy "Kursk" multi-purpose nuclear submarine sank while 
participating in an exercise of the Northern Fleet in the Barents Sea, killing all 118 people on board. 


There are several reasons why submarines are exposed: 

1. Sound characteristics 

During the operation of the submarine, various power and living devices, especially the propeller cutting 
the water body, will generate a lot of noise. These noises are also called the background sound of the 
submarine. If the background sound is too large, the enemy anti-submarine ship only needs to turn on the 



passive sonar. You can clearly determine your location and distance, which is the biggest cause of 
submarine exposure. 


2. Thermal infrared characteristics 

Regardless of whether it is a conventional submarine or a nuclear submarine, their power system will 
inevitably discharge some cooling water and domestic water during operation. When the conventional 
submarine is floating and charged, the diesel engine will even release high-temperature exhaust gas during 
operation. Although these exhaust gases will be cooled and discharged, the temperature is still significantly 
higher than the ambient temperature. After the hot water discharged by the submarine rises to the surface, 
it can form a high-temperature wake stream with a length of more than one kilometer and a duration of 5 
to 6 hours. Modern anti-submarine aircraft are equipped with highly sensitive infrared detectors that can 
sense temperature changes of 0.001 ° C. Such high-temperature wakes can easily expose the whereabouts 
of the submarine. 

3. Magnetic field characteristics 

The pressure hulls of submarines are made of low-magnetic alloy steel coils, but due to the existence of 
the earth's magnetic field, the frictional magnetism between the hull and the propeller and the water flow 
will gradually increase the submarine's magnetic signal characteristics. Most of the new anti-submarine 
aircraft that appeared after the Cold War were equipped with frequent magnetic anomaly detection 
needles on the tail. These magnetic anomaly needles detect submarines through the principle of 
electromagnetic induction. After sensing the changes in the magnetic field through the sea, the magnetic 
needles will emit different intensities. The changing current, so as to know the existence of the submarine. 

Behind the P3C anti-submarine aircraft is the magnetic needle detector 

4. Radiated signal 

During the operation of the nuclear submarine, the reactor will release cooling water, gas and trace 
radiation dust with radiation particles such as potassium-40 and chlorine-38. When these radiation 
particles rise to the surface of the sea, they will form a radiation characteristic significantly different from 
the surrounding seawater. The change in radiation characteristics is too small. Currently, there are no 
mature targeted methods. 

Submarine nuclear reactor compartment 

5. Biological field effect 

When a submarine is sailing in the water, the electromagnetic waves emitted outward and the vortex 
formed by the propeller will stimulate some plankton and bacteria in the ocean with luminous ability to 
glow at the same time, which is called the submarine optical wake. Depending on the density of marine 
life, the light wake can reach hundreds or even thousands of meters, and usually lasts 15 to 30 minutes 
before disappearing. Theoretically, the existence of optical wakes can be detected by anti-submarine 
aircraft and satellites. However, since optical wakes are difficult to distinguish from biological self¬ 
luminescence and have a decisive duration, there is currently no submarine detection method for this 
aspect. 



From the above analysis, we can see that although the submarine is underwater, it still exposes a lot of 
information. Among them, visible light signals, acoustic characteristics, electromagnetic characteristics, 
and infrared characteristics are the most easily known to the outside world, because sound is the only one. 
The medium that can propagate long distances underwater, reducing submarine noise is the most 
important and very important for improving the concealment of submarine. 

Sonar is the most important anti-submarine detection equipment. The core of submarine response to anti¬ 
submarine is to reduce its own noise! The largest source of submarine noise is the power unit. During 
operation, it collides with the submarine shell and generates noise of more than 150 decibels. In order to 
overcome this huge noise source, vibration-damping floating raft technology is generally used to combine 
steam turbines and generators., The transmission gearbox is installed on the shock-absorbing base made 
of rubber at the bottom, which can effectively buffer the huge noise generated by the hard metal contact, 
and the noise reduction effect can reach as much as 30 decibels. 

Kilo-class submarine power plant shock-absorbing raft 

In addition to the main power unit, propelling the propeller to cut the water body is also a major source of 
submarine noise. Due to the obvious sound characteristics of the propeller, it has also become the main 
recording object of the submarine's voiceprint. By monitoring the sound of the propeller, the enemy can 
learn from the voiceprint library. To accurately determine the submarine’ s model and even its serial 
number, improving the propulsion device is also an inevitable requirement for noise reduction. Modern 
submarine propellers are mostly made of high-damping alloy materials and made of asymmetric multi¬ 
blade large-tilt design. High-damping materials can reduce blade vibration. The more blades, the lower the 
speed at the same propulsion speed, and the lower the speed is. To reduce cutting noise, the asymmetric 
large tilt design can reduce the generation of cavitation and prevent resonance to the maximum extent. 

The Russian Lada-class submarine uses a seven-blade large inclined propeller 

Of course, the best way to minimize noise in the power propulsion system is to use the power combination 
of electric drive plus pump jet propulsion. Because electric propulsion does not require complex energy 
conversion, there is no need to install sub-structures including reduction gears, transmission shafts, etc., 
which have great friction and sound. The United States is a nuclear power in the world today, with land- 
based (intercontinental ballistic missiles), sea-based (strategic nuclear submarines, submarine-launched 
ballistic missiles, and nuclear cruise missiles), and air-based (strategic bombers, airborne cruise missiles, 
and nuclear bombs). Strategic nuclear power, and the "Ohio" class ballistic missile nuclear submarine is the 
core of its sea-based nuclear power. Secondly, Russia, China, India, Britain and France 

"Ohio" class ballistic missile nuclear submarine is known as the "king of contemporary submarines." 
In terms of overall performance, it is the most advanced strategic nuclear submarine in the world today. 
Russia's nuclear submarine is also very powerful, the new model of Russia's latest attack nuclear submarine 
"Yasen" class second ship "Kazan". The nuclear submarines of the United States and Russia occupy a leading 
position in the world, and it is difficult for other countries to compare and surpass them. 



Currently, each "Ohio" class submarine has 24 "Trident" missile launchers, and each missile can carry 
8 nuclear warheads. The United States has nearly 2,000 nuclear missiles that can be installed on 14 "Ohio" 
class submarines. "Trident" missiles are divided into two types: Type I and Type II. The Type I missile 
warhead is a Mk4 sub-guided warhead, each with 8 warheads of 100,000 tons equivalent, with a maximum 
range of 7,400 kilometers. The "Trident" II submarine-launched missile has a range of 11,300 kilometers. 
Each missile can carry 8-15 MK5 nuclear warheads with a power greater than 47.65 million tons, and can 
attack 8-15 different targets simultaneously. 

The "Ohio" class nuclear submarine is an important part of the United States' strategic nuclearforces 
and one of the important guarantees of its nuclear deterrence strategy. The 24 missiles and 336 sub¬ 
warheads carried on an "Ohio"-class nuclear submarine can destroy 200-300 large and medium-sized cities 
or important strategic targets of the other party in half an hour. 

According to relevant statistics, the US nuclear arsenal has obvious advantages in both quantity and 
quality: As of January 2005, it is estimated that the US has about 5,300 nuclear warheads, of which 4,530 
are strategic nuclear warheads and 780 are non-strategic nuclear warheads. 

In addition to having a strong sea-based nuclear force, the United States also has 500 "Minuteman"- 
3 land-based intercontinental missiles with a range of 13,000 kilometers, and 72 strategic bombers with 
1,750 nuclear warheads. Most of these aircraft can take off from the United States and can fly to most 
parts of the world with a single refueling.... 

The shaft pump jet propulsion shields the propeller with a cylinder, and the water flow is accelerated by 
the rotor and then sprayed out through the draft tube, which can effectively improve the stability of the 
fluid field. Moreover, due to the low linear speed of rotation, the low-frequency noise is averagely required 
under the same thrust. It is more than 15 decibels lower than the seven-blade large inclined propeller. 
Once the shaftless pump is put into practical use in the future, the effect will be higher than that of the 
shaft pump. 

U.S. Virginia-class attack nuclear submarine pump jet propulsion 

In addition to making as little noise as possible, how to block the transmission of submarine sound is also 
a top priority, and this requires the laying of sound insulation tiles, sound insulation skins, and sound 
absorption layers. Most of these materials use rubber as the basic material, in which tiny metal particles 
are mixed. When the sound is transmitted, the metal particles in the rubber are oscillated by the sound to 
generate heat, thereby canceling the sound energy, thereby achieving a sound-absorbing effect. According 
to statistics from the United States, Russia and other countries, after laying the sound insulation layer, the 
range of the enemy's passive sonar can be reduced by more than 50%. 

Iran attaches domestic rubber silencer tiles to Kilo-class submarines 

In addition to the sound, the exposure of the snorkel when the submarine floats is also its biggest lethality! 
To reduce the risk of exposure to the floating snorkel state of conventional submarines, it is necessary to 
reduce the number of floating charging times. The most effective method for conventional submarines is 



to use fuel cells, closed-cycle engines, Stirling engines, etc. that do not rely on aerodynamic devices (AIP 
power), you can get two to three weeks of incubation time underwater, minimizing the number of floats. 
However, because the power of AIP devices is generally not strong, the underwater speed of AIP 
submarines is still very slow 
Fuel cell technology 

In addition to the several submarine stealth technologies introduced above, the use of natural circulation 
pressurized water reactors can reduce the probability of opening the main pump and reduce the 
generation of noise sources. The use of a low-resistance elongated drop-shaped shape reduces the 
openings of the hull, installs baffles for external equipment such as periscopes, and improves the 
technological level, which can also significantly reduce the generation of eddy currents and reduce noise 
decibels. Built six 670M ("ray-M") cruise missile nuclear submarines. The difference between it and the 
670 is that it has been replaced with a n-120 "malachite" anti-ship missile system and improved electronic 
equipment. The "Ruby" Design Bureau designed the third-generation cruise missile nuclear submarine- 
Type 949 ("Granite" class). Its underwater displacement is 24,000 tons, its main weapon is 24 IT-700 
"granite" supersonic anti-ship missiles, and it uses the same dual-axis nuclear power device as the 941 
boat. The use of wave-absorbing coatings can reduce the outward scattering of electromagnetic and 
infrared signals, and the use of star-sky satellites and inertial guidance can minimize the number of times 
the submarine floats and rests its course. At present, Russia’ s latest Severodvinsk-class and the US’ s 
most advanced Seawolf-class attack nuclear submarine use a variety of submarine stealth technologies, 
and its own noise intensity has been reduced to below 100 decibels, which can be completely hidden under 
the background of the ocean., And difficult to be found and captured by the enemy. 

French Triumph-class strategic nuclear submarine 

1 Structure of nuclear submarine The pressure hull of a submarine is generally divided into 3 to 8 watertight 
compartments, which are mainly weapon compartment, command compartment, power compartment, 
battery compartment and living compartment. Weapon bays include torpedo bays and missile bays. 
Modern nuclear submarine torpedoes are generally located in Qibu, where they are used to store and 
launch torpedoes and missiles. 

The development of stealth technology and weapon systems can be divided into exploration phase, 
development phase, and application phase. 

A. 

As soon as the aircraft appeared, people tried to reduce its visible light signature. Later, the focus was 
changed to anti-radar detection. In World War II, Germany, the United States, and the United Kingdom all 
tried to reduce the radar signature of aircraft. German submarine vent pipes have used paint that can 
absorb radar waves. 

After the mid-1960s, the effectiveness of integrated air defense systems has been greatly improved, and 
the importance and urgency of improving aircraft survivability have become extremely prominent. 
Western countries have developed some tactical and technical countermeasures, and developed U-2 and 
A -12, YF-12, SR-71, D-21 and other aircraft with certain stealth capabilities. However, due to the lack of 



systematic methods to improve survivability, and the lack of advanced technology to support stealth, no 
real stealth weapon system has emerged. 

Target When a submarine is navigating underwater, due to the impact of the propeller, the operation of 
various electromechanical equipment, the friction and collision of the hull with the water as it moves 
forward, a certain level of noise is emitted, resulting in a significant increase in the sound field intensity of 
the navigating sea area and becoming an enemy Fang's underwater acoustic detection equipment captures 
the target, so the noise level of the submarine is related to its survival in combat... 


Stealth aircraft 

Driven by the strong demand for reducing characteristic signals to improve aircraft survivability, the 
requirements for the development of practical and true stealth aircraft with the main goal of reducing the 
radar cross section are proposed; due to theory, as well as computer, electronic, control, and material 
technology The F-117 A "Nighthawk", a practical first-generation stealth aircraft whose main goal is to 
reduce the radar cross section, came out in 1975. The U.S. Air Force began to develop the second- 
generation stealth aircraft in 1981, the B-2 stealth bomber. 

In addition, F-16C, F/A-18C/D, B-1B, etc. have also adopted some stealth technology, and stealth 
technology has also been extended to various missiles, helicopters, unmanned aerial vehicles, and surface 
ships. The noise of submarines is decreasing at a rate of 10-20 decibels every 10 years. The noise of the 
world's best nuclear submarine has been reduced to 90-100 decibels, which is lower than the marine 
environment noise (115 decibels). 

B. 

The second-generation stealth aircraft was successfully developed. The first and second-generation stealth 
aircraft participated in military operations many times and achieved remarkable results. Started to develop 
the third-generation stealth aircraft. Stealth technology is promoted and transplanted to missiles, ships, 
helicopters, tanks, and even ammunition, ground equipment, clothing, and airports. 

The U.S. Air Force began to deploy the B-2 stealth bomber in December 1993. This is a second-generation 
stealth aircraft that combines low observability, high aerodynamic efficiency, and large payload. The 
number of acquisitions is 21. 

The U.S. Air Force began designing the F-22 Raptor fighter jet in the 1980s and began to develop the "Joint 
Strike Fighter" in 1993. They are all third-generation stealth aircraft. New information shows that new 
stealth aircraft are still being continuously updated. The United States, Russia, Central Europe and other 
countries are developing and innovating. 



Low detectability is not exactly the same as invisible to the naked eye in games or movies. At present, the 
stealth of aircraft mainly refers to reducing the detection ability of radar waves, but it also includes the 
processing of infrared characteristics, electromagnetic signals, and visual (such as low-visibility coating) to 
achieve the purpose of making it difficult for the enemy to detect.. 

Because of the special medium of water, the main means of detecting underwater submarines is sonar, 
but for submarines close to the shallow surface, there are other means, such as magnetic anomaly, radar, 
and optical detection. Therefore, for submarines, invisibility or low detectability mainly refers to counter 
sonar. There are two aspects, one is to reduce internal noise spillover, and the other is to reduce the 
reflection of enemy sonar. The first is the treatment of internal noise. The biggest noise source of nuclear 
submarines is circulating pumps. Conventional submarines are diesel engines. The essence of these noises 
is the vibration of these machines. Therefore, the modern method is to actively reduce the vibration of the 
floating raft. As the name implies, the vibrating machine is placed on a platform that can also vibrate. When 
the machine vibrates, the platform also vibrates and resonates. In order to reduce noise spillover, another 
major noise source It is a propeller, which involves the manufacture and surface treatment of the propeller 
blade, which is to make the blade as smooth as possible without protrusions. Of course, another way is to 
change to a pump jet propeller, which can significantly reduce the noise of the propeller. In order to reduce 
the reflection of sonar, the method of submarine is to lay anechoic tiles on the surface of the hull, which is 
known to many people. The main component of this thing is usually rubber, which covers the submarine 
piece by piece like a tile. The internal holes can "absorb" sound waves. On the one hand, this can reduce 
the detection of enemy sonar, and on the other hand, it can also "lock in" internal noise. The anechoic tile 
can also make the submarine smoother. Stealth technology and weapon system 


The second-generation stealth aircraft was successfully developed. The first and second-generation stealth 
aircraft participated in military operations many times and achieved remarkable results. Started to develop 
the third-generation stealth aircraft. Stealth technology is promoted and transplanted to missiles, ships, 
helicopters, tanks, and even ammunition, ground equipment, clothing, and airports. 

The U.S. Air Force began to deploy the B-2 stealth bomber in December 1993. This is a second-generation 
stealth aircraft that combines low observability, high aerodynamic efficiency, and large payload. The 
number of acquisitions is 21. 

The U.S. Air Force began designing the F-22 Raptor fighter jet in the 1980s and began to develop the "Joint 
Strike Fighter" in 1993. They are all third-generation stealth aircraft. 

Other aspects are to counter other detection methods, such as degaussing submarines. The US Navy has 
facilities at the nuclear submarine base to degauss the Ohio class as a whole. The submarine also needs to 
deal with many aspects such as wake and periscope to achieve invisibility. 

Submarines have a high cost of stealth, but the benefits are also very high. This is the same as the pursuit 
of stealth by fighters and bombers. 



Launching missiles within the full combat depth of the submarine has higher concealment. 


EtNational Army 
Italian military 

(Reproduced from the Swedish International Peace Research Institute, Wiki, etc.) 

The Virginia-class attack nuclear submarine ’ s weapon load, speed, and submarine depth are not as good 
as the Seawolf class, but the silent ability inherits the super high water of the Seawolf class. 

level. First of all, the main cabin of this class of nuclear submarine adopts a floating raft-type shock¬ 
absorbing overall module design, which greatly reduces the noise on the boat; second, this class of boats 
has the same latest mute technology as the Seawolf class, such as carefully designed turbines/ Piping 
settings, the polyurethane monolithic silencing tiles that are said to be used on the outside of the hull, the 
outer shape design of the hull to reduce water flow noise, the elastic shock-absorbing base of the main 
engine, and the new type of pump jet propeller; 600 noise/vibration detectors (there are only 26 in the 
Seawolf class), which can monitor the vibration of various places on the boat at any time, and deal with 
any abnormalities immediately to minimize the overall noise; in addition, in order to reduce the probability 
of detonating induction mines, This class of boats also use degaussing technology. As early as 2001, the 
U.S. Navy disclosed the design details of the improved Virginia class. The most notable of these was the 
use of "advanced command podium enclosures" similar to the Russian Type 705 and Type 971 attack 
nuclear submarines, which not only improved the submarine’ s performance The invisibility of shallow 
seas can increase the space inside the enclosure and install more detection equipment. To 

Quoted from (Wikipedia website and other materials) 


Responsible for the overall design of nuclear submarines, and develop the nuclear power plant, submarine 
line type, pressure hull, air conditioning system, underwater sound, navigation, communication and other 
seven key technologies. Nuclear attack submarine is a type of submarine, referring to nuclear reactors as 
power Source designed submarine. Due to the production and operating costs of this submarine, plus the 
size and weight of related equipment, only military submarines use this power source. The nuclear- 




powered submarine has an underwater endurance of 200,000 nautical miles and a self-sustaining power 
of 60-90 days or longer. As a strategic strike force, nuclear submarines can be equipped with ballistic 
missiles or flying missiles with nuclear warheads. According to weapons and equipment, it can be divided 
into torpedo nuclear submarine and missile nuclear submarine. Nuclear submarine is a strategic force in a 
country's submarines, and it is the main form of realization of the maritime-based nuclear force in the 
current military concept of the "trinity" of military nuclear energy. In military warfare, it has attracted much 
attention because of its strong endurance. 


"Typhoon" class, the Soviet Union classified it as an underwater heavy ballistic missile nuclear cruiser. There 
is only one type of "typhoon" class, 

The structure of the "Typhoon" class is completely different from the H, Y and D classes. The "Typhoon" 
class is equipped with solid-fuel missiles, which eliminates the "turtleback" phenomenon, and the price for 
this is to greatly increase the displacement of the boat. The water displacement of the "Typhoon" class is 
comparable to that of the guided missile cruiser "Peter the Great". 

The "Typhoon" class has a water displacement of 23,200 tons and an underwater displacement of 48,000 
tons; the maximum length is 172.8 meters, the maximum width is 23.3 meters, and the average draft is 
11.0 meters. Nuclear power plant is OK-650 type, 2 pressurized water reactors, total power of 380 MW 
gear-driven steam turbine main unit 2X50,000 horsepower, 4 autonomous turbine generators 4X3200 
kW; double propeller, 7 blades Low-noise fixed-pitch propeller, in the propeller duct; auxiliary power diesel 
generator 2X800 kW; lead-acid battery, auxiliary propulsion motor 2X190 kW; 2 outreach rotatable 
propellers, driven by electric motors, 750 kW. The Russian Typhoon-class nuclear submarine has surfaced 
and can carry 20 nuclear missiles with a maximum speed of 12 knots on the water and 25 knots underwater. 
The dive depth is 400 meters, self-sufficiency for 120 days, 160 crew members. Each boat is equipped with 
2 crew members. With regard to the main tactical and technical elements of the "typhoon" level, there are 
also many inconsistencies or lack of clarity in the Russian reports, especially the reports on the 
displacement, there are more statements. 

The "Seawolf class" attack nuclear submarine began to be manufactured in 1989, but then the Soviet Union 
collapsed and the Cold War ended. Originally planned to build 29 "Seawolf-class" attack nuclear 
submarines, because the budget is 33.6 billion U.S. dollars, the average is as high as 1.158 billion U.S. 
dollars, the United States thinks it is too expensive. In addition, because the US military budget was greatly 
reduced at that time, and the defense industry was generally in a slump, in the end, only three "Seawolf- 
class" attack nuclear submarines were built and stopped. 

! 

Although only three "Seawolf-class" attack nuclear submarines were built, it is still very good even now 
because of advanced technology. The "Seawolf-class" attack nuclear submarine has a displacement of 
more than 9,000 tons. It is the first submarine to be constructed in a modular manner. Its outer shell and 
internal structure are all fixed structures. This design is very important for maintenance. The hull of the 
"Seawolf-class" attack nuclear submarine is made of high-tensile steel plates, so its maximum shallow 
depth reaches 610 meters. And it is also the first submarine designed with computer-aided design tool 
CAD. 



It has a silent design, and the United States also mentioned the extreme. It not only has a silent design in 
the shape, but also has a silent design in the seams, hatches, and the beginning of the water tank. Try to 
make these parts simple and smooth to reduce noise. In addition, its rubber soundproof tiles even use 
noise reduction technology. Of course its ship ’ s electrical design and weapon design, 

The most unique aspect of the typhoon class is its structural form, an atypical double hull structure. There 
are several pressure hulls in the non-pressure hull. 

If the missile launching tube is arranged in a pressure hull, a 16.0-meter-long P-39 missile must be arranged 
like a D-class nuclear submarine. That is, if the diameter of the pressure hull is expanded to more than 12 
meters, there will still be one. A big "turtle back". The P-29PM of the D-4 missile is only 14.8 meters long, 
and the diameter of the pressure hull is only slightly larger than the 9.4 meters of the D-l. 

In order to avoid the occurrence of "turtle back", the typhoon class has designed two pressure hulls parallel 
in the horizontal plane, which can be called "main pressure hulls". The missile launch tube is arranged 
between the two main pressure hulls, not in the main pressure hull. The diameter of the two main pressure 
hulls is slightly enlarged at the stern of the boat, but in the section where the missile launching tube is 
arranged, the diameter is only 7.2 meters. Although the displacement of the "Typhoon"-class strategic 
nuclear submarine is large, the level of displacement is not the fundamental basis for measuring the 
performance of the strategic nuclear submarine. The load capacity, the performance of the submarine- 
launched ballistic missile and the noise performance are more important than the displacement. In these 
aspects, the "typhoon" There is a big gap between the class of strategic nuclear submarines and the "Ohio" 
class of strategic nuclear submarines. In terms of ammunition capacity, the "Typhoon" class can carry 20 
solid-fuel P-39 submarine-launched ballistic missiles, with a range of 8,000 thousand. Between meters and 
10,000 kilometers, each P-39 can carry 10 nuclear warheads with the equivalent of 100,000 tons of TNT. It 
can be said that one "Typhoon" class nuclear submarine can destroy a small and medium-sized country. 
However, the "Ohio" class can It is equipped with 24 "Trident-ll" submarine-launched ballistic missiles, and 
each "Trident-ll" can carry 8 to 12 nuclear warheads with a range of about 12,000 kilometers. The reason 
why the smaller displacement of the "Ohio" class nuclear submarine is More submarine-launched ballistic 
missiles are installed, mainly because the "Trident-ll" is smaller than the P-39. The launch weight of the 
former is less than 60 tons, while the launch weight of the latter is about 90 tons. The technological gap in 
the field forced the Soviet Union to build larger nuclear submarines to accommodate missiles that are 
difficult to make smaller. In terms of noise performance, the "Typhoon" class is also inferior to the "Ohio" 
class, and the noise level of the "Ohio" class is 100 The noise level of the "Typhoon" class is 115 decibels. 
Therefore, this arrangement is sufficient for the maximum width of the "Typhoon" class of 23.3 meters. 
Because the diameter of the P-39 missile is only 2.4 meters, the other Factors (such as the layout of the 
missile in the launch tube) and the wall thickness of the launch tube are estimated to be enough. The width 
of 23.3 meters is also sufficient. The Typhoon-class strategic nuclear submarine has an underwater 
displacement of over 40,000 tons, and the maintenance cost is very high. 
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Hull parameters (basic type) 

Captain 114.91 meters 

Boat width 10.36 meters 

Draft 9.3-10.1 m 

6950 tons of water discharge 

Underwater displacement 7800 tons/7925 tons 

Speed 28 knots/34 knots (underwater) 

Dive depth 244 meters (work) 

450m-488m/500m (limit) 

Self-sustaining power 90 days 

The crew establishment is 134 (14 officers, 120 soldiers) 

Transmission Single shaft and single propeller, pump-jet propulsion 
Power system 1 S9G pressurized water reactor 
2 main steam turbines with a power of 40,000 horsepower 
1 auxiliary emergency propulsion motor 

During the Cold War, the Soviet Union attached great importance to the development of military power in 
order to cope with the better overall national strength of the United States. The three armies of the sea, 
land and air received strong support. However, compared with the United States, the Soviet Union' s 
military power development has many differences, which are reflected in In the field of naval equipment, 
the Soviet Union prefers to develop nuclear submarines rather than aircraft carriers carrying carrier-based 
aircraft. Many senior Soviet officials believe that the aircraft carrier is just an iron coffin in the face of the 
combination of nuclear submarines, missiles and torpedoes. The impact of this view is far-reaching. In the 
end, the Soviet Union built the world ’ s largest nuclear submarine, the "Typhoon" class strategic nuclear 
submarine. This nuclear submarine has an underwater displacement of more than 40,000 tons, far 
exceeding the US military's "Ohio" class strategic nuclear submarine in the same period. . However, the 
service life of the "Typhoon" class nuclear submarine is not smooth. At present, 5 of the 6 "Typhoon" class 
strategic nuclear submarines built during the Soviet era have been decommissioned, and only one is in 
service. The fundamental reason is mainly because" The performance of the "Typhoon" class strategic 
nuclear submarine cannot keep up with the trend of the times. At the same time, the high maintenance 
costs are also one of the reasons why Russia retires the "Typhoon" class. 

Although the displacement of the "Typhoon"-class strategic nuclear submarine is large, the displacement 
is not the fundamental basis for measuring the performance of the strategic nuclear submarine. The 
ammunition load, the performance of the submarine-launched ballistic missile and the noise performance 
are more important than the displacement. In these aspects, "Typhoon" There is a big gap between the 
"class strategic nuclear submarine and the "Ohio" class strategic nuclear submarine. In terms of 
ammunition capacity, the "Typhoon" class can carry 20 solid-fuel P-39 submarine-launched ballistic 



missiles. The range of this type of missile is between 8,000 and 10,000 kilometers, and each P-39 can carry 
10 With a nuclear warhead equivalent to 100,000 tons of TNT, it can be said that a single "Typhoon" class 
nuclear submarine can destroy a small and medium country. However, the "Ohio" class can hold 24 
"Trident-ll" submarine-launched ballistic missiles, and each "Trident-ll" can carry 8 to 12 nuclear warheads 
with a range of about 12,000 kilometers. The reason why the smaller displacement "Ohio"-class nuclear 
submarine can carry more submarine-launched ballistic missiles is mainly because the "Trident-ll" is smaller 
than the P-39. The launch weight of the former is less than 60 tons, and the launch weight of the latter. 
About 90 tons, the technological gap between the United States and the Soviet Union in the field of 
submarine-launched ballistic missiles forced the Soviet Union to build even larger nuclear submarines to 
accommodate missiles that are difficult to make smaller. In terms of noise performance, the "Typhoon" 
class is also inferior to the "Ohio" class. The noise level of the "Ohio" class is 100 decibels, and the noise 
level of the "Typhoon" class is 115 decibels. 

No matter how hair is 

In addition to lagging behind the "Ohio"-class strategic nuclear submarine in performance, the 
maintenance cost of the "Typhoon"-class strategic nuclear submarine also exceeds the former. It is 
reported that a "Typhoon" class will cost US$27 million in maintenance costs a year. If you want to upgrade 
a "Typhoon" class in depth, you will spend the cost of building two "Beifeng God" class strategic nuclear 
submarines. . After the disintegration of the Soviet Union, Russia's economic situation was not good. 
Instead of continuing to maintain the "Typhoon" class nuclear submarines, it would be better to retire them 
in advance, and the saved military expenses can be used for the development of new strategic nuclear 
submarines. 

The "Beifeng"-class strategic nuclear submarine was born under this background. Compared with the 
"Typhoon"-class strategic nuclear submarine, the displacement of the "Beifeng"-class nuclear submarine is 
slightly smaller, with an underwater displacement of about 24,000 tons. It can carry 16 "Blava" submarine- 
launched ballistic missiles, and the newly delivered fourth "North Wind God" class nuclear submarine 
"Vladimir Grand Duke" can carry 20 "Blava" submarine-launched ballistic missiles. In terms of noise 
performance, the noise level of the "Beifeng Zhishen" class is slightly higher than 90 decibels, which is far 
better than the "Typhoon" class. The 20 missile launching tubes are arranged on both sides of the center 
line. The upper cover of the missile launching tube is to the side. Side open. 

No missile launching tube is arranged in the pressure hull, which avoids opening large diameter holes in 
the pressure hull. If there are large-diameter openings, in order to ensure the strength of the pressure hull, 
the openings need to be reinforced with thick forgings and plate-rolled materials. Installing 20 missile 
launching tubes requires continuous openings on the pressure hull, which has a greater impact on strength. 
Behind the missile launching tube, the "mounted" is on the two main pressure hulls, and at the midline of 
the boat is a "pressure resistant central compartment". In the central compartment, the central command 
position and electronic equipment such as sonar and radar are arranged to become a pressure-resistant 
command platform. On both sides of the central section there is a floating rescue cabin, which can 
accommodate all crew members. 



The method of setting the pressure-resistant podium in a horizontal pressure-resistant cylinder on the 
pressure hull has been used in large submarines in the past. This "old" layout is used in the "typhoon" class. 
. Today's submarines generally set the observation part of the periscope in the pressure hull. This pressure 
command cabin and the two parallel main pressure hulls form a "product" shape when viewed in cross 
section. 

There is also a torpedo bay at the bow of the boat. The torpedo cabin has a torpedo launch tube, a spare 
torpedo rack, and a device for longitudinal and lateral transmission of torpedoes and a fast loading device. 
The torpedo cabin and the main pressure hull have channels. Below the torpedo cabin is the spherical main 
array of the sonar station. 

The stern part of the two main pressure hulls has an enlarged diameter to a maximum of 10 meters. Inside 
each of the two main pressure hulls, there are sets of main power units arranged in steps, each of which 
has its own nuclear power unit OK-650 and the main steam turbine, which are installed in the same space 
as the auxiliary engines. Inside the module of the damping system. Typhoon class is a typical Cold War 
product. The purpose is to achieve the "mutual assurance of destruction principle." Compared with its rival, 
the American Ohio class, it is almost twice the size of the Ohio class. Equipped with 20 missile launch tubes 
loaded with SS-N-20 ballistic missiles. With a range of 8,300 kilometers, the typhoon can hit any target in 
the same hemisphere with her. Such an arrangement is beneficial to reduce the vibration and noise of the 
power plant and improve the vitality of the power system. According to new data released by Russia, the 
reactor can achieve natural circulation in the primary loop at higher power (no specific data has been 
published), that is, without starting the main pump, which can more effectively reduce the noise of the 
power plant. 

The pressure hull, the pressure-resistant center section and the torpedo cabin are made of titanium alloy, 
and the non-pressure hull is made of steel. A special rubber hydro-acoustic silencing tile is laid on the outer 
surface of the non-pressure boat to improve the concealment of the boat. It is said that the underwater 
sound concealment of the boat is close to (slightly inferior to) the American Ohio-class, and is the best of 
all ballistic missile submarines in the Soviet Union. 

2. TRIBON 

This is the software currently used by most East Asian shipyards and design units, and it is very convenient 
to design. However, this software belongs to the special software of the shipbuilding industry, even 
professionals need a relatively long time to learn. South Korea is relatively mature in using this software, 
and there are many related secondary developments. 

3. NAPA 

The software is also a dedicated ship design software, which has very powerful functions in profile design. 
Especially in the design of large ships, NAPA has obvious advantages. 

4. CATIA 

This is an excellent production design software, but its application in the shipbuilding industry is not very 
common. Although both TRIBON and NAPA make 3D models inside, CATIA can make 3D models move. 
CATIA's simulation function is very powerful, and it is likely to be the future development direction of the 
shipbuilding industry. But CATIA has very high requirements for computer performance, and generally it 
can only run on a very well-configured PC or a relatively high-end graphics workstation. 



According to Vittorio Vagliani, Managing Director of Quinettik GRC, "Paramarine has become the world's 
leading naval architecture software tool in the field of submarine design." In addition, there are two fully 
integrated platforms to design and analyze newly established submarines and surface ships. Computer 
variants, sea ships and SeaWeigh are loaded onboard. 

The company also launched the latest version of Paramarine's extended functions, such as 
probabilistic damage modeling and assessment, and enhanced its emergency response, reporting and 
stability assessment capabilities. 

The main weapon of the "Typhoon" class is P-39 (NATO codename: SS-N-20) ballistic missiles 
The P-39 (SS-N-20) missile is a ballistic missile specially designed for "Typhoon" class nuclear submarines. 
It uses solid fuel and a three-stage propulsion submarine-launched intercontinental ballistic missile. The 
length is 16 meters and the diameter is 2.4 meters. It has a launch weight of 90 tons, can carry 10 sub¬ 
warheads, has a range of 8,000 to 10,000 kilometers or more, and a circular probability deviation of 500 to 
600 meters. The P-39 missile is the only two solid-fuel submarine-launched ballistic missiles put into use 
by the Soviet Union (Russia) (Although the Bulava missile is also a solid fuel, it is still being tested.). Solid 
fuel has the characteristics of short preparation time and safety (liquid fuel is usually toxic, flammable and 
explosive), but it also brings about the problems of increased launch weight, shortened storage time and 
reduced range. The first batch of missiles was delivered to the Navy in 1983, which means that the ballistic 
missiles of the submarine were lacking in the early stage of service of TK-208 and the trial period of TK-202. 
The P-39 missile is fired from a "dry" launch tube using a gunpowder pressure accumulator, which does 
not require water injection. A gas space is formed around the missile during launch, which greatly reduces 
the hydrodynamic load of the missile in the underwater movement section. After the missile comes out of 
the water, a special engine separates the missile launch damping system from the missile and throws it to 
a safe distance away from the submarine. With the continuous improvement of the US anti-missile means 
and the plan to establish a missile defense system, the Soviet Union is also constantly Research and 
improve the combat survivability of its missiles in flight and increase the shooting accuracy. One of the 
solutions is to study and improve the optical sensors for celestial navigation of ballistic missiles. Nuclear 
submarines usually use pressurized water nuclear reactor devices, referred to as pressurized water 
reactors. The nuclear energy produced by the nuclear reactor cannot directly drive the submarine. It must 
undergo several energy conversions. Strategic weapons such as the Tu-160 strategic bomber, the 
"Beifeng"-class strategic nuclear submarine, and the "Yars" intercontinental ballistic missile are 
comparable to the armed forces of the United States.The basic process is: the nuclear fuel in the nuclear 
reactor generates extremely high temperature during nuclear fission, and the high temperature obtained 
is used to heat the high-pressure water in the primary circuit. After passing through the steam generator, 
this kind of high-heat and high-pressure water transfers the heat to the secondary circuit, so that the water 
in the secondary circuit is heated into steam, and then the steam is used to drive the steam turbine, and 
the propeller rotates through the transmission device, and finally drives the submarine to sail. The 
propulsion method is called "steam turbine propulsion". 



There is also a "motor propulsion" method. It uses the steam provided by the nuclear reactor to drive a 
steam turbine generator to generate electricity, and then transmits the electrical energy to a high-power 
electric motor. The operation of the electric motor drives the propeller to rotate to achieve the purpose of 
submarine navigation. 

Because the role of a nuclear reactor is to provide working steam, it is equivalent to a boiler that burns 
water, so some people call it an "atomic boiler." In 1984, he organized the development of a stable and 
reliable astronomical correction instrument for ballistic missiles with the participation of experts from 
various fields and under the leadership of experts, including missiles, missile control systems, command 
instruments and astronomical correction systems, expert. The new astronomical corrector should be able 
to resume its working performance within seconds of a nuclear explosion in enemy space. 

Although the displacement and boat width of the Typhoon class are almost twice that of the Ohio class, 
the first 8 American boats (SSBN726~733) are equipped with "Trident"-I 

(C4) missiles, with a range of 7400km, each missile can carry 8 separate guided multi-warheads with a 
power of lOOkt TNT equivalent (the 9th to 18th boats of this class (SSBN734~743) are equipped with 
"Trident"-II The missile has a range of 12000km, and each missile can carry 8 to 12 sub-guided multi¬ 
warheads with a power of lOOkt or 300-475kt TNT equivalent, with a circular probability deviation of 90m), 
while the "Typhoon" class can only carry 20. The Ohio class still dominates in the number of missiles. But 
in fact, because each Trident missile carries 8 warheads, each P-39 missile can carry 10 warheads. In this 
way, 24*8=192, and "typhoon" level is 20*10=200. The “Titanium alloy” pressure-resistant shell 
construction of the typhoon class and the HY-130 high-strength steel in the construction materials, the 
conventional submarine has a maximum underwater speed of about 20 knots; the nuclear submarine has 
a high-power power unit, and the underwater speed is generally 25 The knot to 35 knots, and some even 
as high as about 40 knots. Therefore, the ability to maintain high-speed underwater navigation is another 
feature of nuclear submarines. Nuclear submarines can actively search for targets at a constant high speed, 
get rid of danger, seize positions, and rush into battlefields. For the same high-speed surface ship to escort, 
rather than just waiting for the target to enter its ambush range. The high speed of nuclear submarine 
provides nuclear submarine mobile and flexible combat characteristics, in terms of battlefield initiative, 
nuclear submarine in combat use A qualitative leap has taken place. And the equivalent of nuclear 
explosions is about 0.1 megaton TNT (100,000 tons, 1 megaton = 1,000,000 tons), so the "Typhoon" class 
is out of the destructive power of a single ship. The advantage. The biggest improvement between the P- 
39 and the former Soviet missiles is that the "Trident" uses three-stage propulsion and solid fuel. This way 
there is no difference in launch preparation and range, and because of the "Typhoon" class continuous 
firing Two missiles can be fired in a salvo, and the time-consuming launching of all missiles undoubtedly 
has the advantage of the "Typhoon" class. 

However, because the Soviet Union's solid-fuel ballistic missile technology is not as mature as the United 
States, there is still a lot of gap between the P-39 missile and the Trident missile. First, the launch weight 
of the P-39 is 90tons, whiletheTrident II is only less than 60tons, which caused problems such as increased 
recoil after launch. Secondly, in terms of accuracy, the circular probability error of the P-39 equipped with 
the "Starlight" astronomical guidance system is 500 to 600 meters, while the trident type is only 380 to 420 
meters. Although the maintenance cost and manufacturing cost of the P-39 is not comparable to that of 
the Trident missile. The Typhoon-class nuclear submarine has 6 533 mm torpedo tubes and fast loading 



devices, which can be equipped with 22 torpedoes, including EST-53-65K, C 3 T -65 and C A 3 T -60M 
and "waterfall" rocket torpedoes, and can also be replaced with mines. 

In order to guard against low-altitude aircraft and helicopters, it is equipped with 8 "needle" air-to-air 
missiles, which can only be launched on the surface. In fact, this is not important, but there are reports in 
the West that Russia has designed self-defense air-to-air missiles that can be launched from underwater 
for the "Typhoon" class and other new ballistic missile nuclear submarines. 

The most unique aspect of the typhoon class is its structural form, an atypical double hull structure. There 
are several pressure hulls in the non-pressure hull. 

Because the size and weight of the P-39 missile (NATO codename SS-N-20) are much larger than any 
previous liquid fuel missiles, and the boat is equipped with a sonar with better performance, size and 
weight., Radar and other electronic equipment, so that the traditional typical double hull structure such 
as H-class, Y-class and D-class submarines will not change much. 

If the missile launching tube is arranged in a pressure hull, a 16.0-meter-long P-39 missile must be arranged 
like a D-class nuclear submarine. That is, if the diameter of the pressure hull is expanded to more than 12 
meters, there will still be one. A big "turtle back". The P-29PM of the D-4 missile is only 14.8 meters long, 
and the diameter of the pressure hull is only slightly larger than the 9.4 meters of the D-l. 

In order to avoid the occurrence of "turtle back", the typhoon class has designed two pressure hulls parallel 
in the horizontal plane, which can be called "main pressure hulls". The missile launch tube is arranged 
between the two main pressure hulls, not in the main pressure hull. The left and right sides of the typhoon 
class are two separate pressure-resistant shells. Nuclear reactors and steam turbine propulsion equipment, 
torpedo tubes, and other control equipment are installed in them. The SS-N-20 nuclear missile launching 
tube is installed in the middle of the submarine. Since the "surface-to-surface missile launching tube" is 
made of the same material as the pressure-resistant shell, it can also be regarded as a pressure-resistant 
shell. Therefore, it can be said that the "Typhoon class" has three pressure-resistant shells, two main 
pressure-resistant shells. The diameter of the hull is slightly enlarged at the stern of the boat, but in the 
section where the missile launching tube is arranged, the diameter is only 7.2 meters. Therefore, this 
arrangement is sufficient for the maximum width of 23.3 meters for the "typhoon" class. Because the 
diameter of the P-39 missile is only 2.4 meters, 20 missile launching tubes are arranged on both sides of 
the center line, and the upper cover of the missile launching tube is opened to the side. 

No missile launching tube is arranged in the pressure hull, which avoids opening large diameter holes in 
the pressure hull. If there are large-diameter openings, in order to ensure the strength of the pressure hull, 
the openings need to be reinforced with thick forgings and plate-rolled materials. Installing 20 missile 
launching tubes requires continuous openings on the pressure hull, which has a greater impact on strength. 
Modern machinery manufacturing design and manufacturing technology requires high-end manufacturing 
and design, otherwise, structural safety issues and so on will occur, leaving behind troubles. Behind the 
missile launch tube, the "mounted" is on the two main pressure hulls, and at the midline of the boat is a 
"pressure resistant central compartment". In the central compartment, the central command position and 
electronic equipment such as sonar and radar are arranged to become a pressure-resistant command 



platform. On both sides of the central section there is a floating rescue cabin, which can accommodate all 
crew members. Borei-class Yuri Dolgoggi missile nuclear submarine 

To ensure its excellent underwater navigation performance and stealth effect, the Okrylov Central Scientific 
Research Institute conducted a lot of analysis, research and testing on the hull structure, and optimized 
the streamlined shape of the approximate elongated droplet shape among several schemes. , Similar to 
the 971 Akula class (NATO codename "Shark"). This kind of exterior structure can reduce the friction 
between the hull and the water flow while ensuring high underwater speed, and reduce the noise during 
navigation. 

In terms of firepower, the first "North Wind God" is equipped with 16 missile launchers and 12 
intercontinental missiles, with a range of 15,000 kilometers and a hit accuracy of 300 to 500 meters. It is 
expected that from 2005 to 2007, the newly commissioned "North Wind God" class submarines will be 
equipped with 16 state-of-the-art submarine-launched "Poplar"-M or SS-N-28 intercontinental ballistic 
missiles. The "White Poplar"-M intercontinental missile has a range of up to 20,000 kilometers and a 
circular probability deviation of less than 60 meters. It can implement maneuver penetration and is the 
nemesis of the missile defense system; SS-N-28 is a level 3 solid fuel missile with a long bullet. It is 14.8 
meters, weighs 35 tons, and has a range of 10,500 kilometers. However, the newly modified "Trident" 
missile carried by "Ohio" has a maximum range of 11,200 kilometers with a circular probability deviation 
of 90 meters, and its technical indicators are not as good as the "White Poplar"-M missile. In addition, the 
"North Wind God" is also equipped with a large number of self-defense weapons: 4 to 6 torpedo tubes, 
which can carry 18 to 40 torpedoes and anti-submarine missiles, enhancing the self-defense capability. The 
Russian Navy is also considering equipping the new "God of the North Wind" with high-speed rocket 
torpedoes with a speed of 200 knots in the future. This torpedo can not only effectively anti-submarine, 
but also anti-torpedo. Therefore, the comprehensive firepower of the "North Wind God" is stronger than 
the "Ohio" class nuclear submarine, 
power system 

The main power plant of the North Wind God is an OK-650 type pressurized water reactor and a steam 
turbine, single shaft. Among them, the OK-650 type pressurized water reactor is also the main power unit 
of the Typhoon class, with a maximum power of 380 MW and a maximum output power of 74570 kilowatts 
of steam turbines. The strong main power unit makes the maximum underwater speed of this class boat 
reach 29 knots. Underwater maneuverability exceeds the Ohio class of the United States. In addition, it is 
equipped with 2 low-noise propulsion motors for quiet navigation at low speed underwater, and it also has 
the ability to silently float under ice floes. 

Quiet performance 

Based on the noise reduction achievements of previous generations of nuclear submarines such as 
Akula and Oscar, the designers spent a lot of effort to improve the underwater mute performance of the 
North Wind God by a large margin. First of all, the surface of the North Wind God ’ s hull is covered with 
high-efficiency anechoic tiles with a thickness of more than 150 mm. At the same time, the main noise 
sources such as the main engine are installed with an integral floating raft-type double-layer vibration 
damping base and sound insulation cover. In addition to the noise reduction design, the designers have 



also taken some unique invisible measures to eliminate infrared characteristics, magnetic characteristics, 
wake characteristics, etc. 

In order to avoid the tracking of the US anti-submarine system, the Russian Krylov Central Research 
Institute conducted a lot of analysis and research on the hull structure. In terms of styling, the researchers 
chose a streamlined shape that approximates the elongated drop shape. This structure not only ensures 
the high speed of the submarine, but also reduces the friction between the hull and the water flow and 
achieves noise reduction. 

In addition, on the surface of the submarine, the designers also specially laid a layer of high-efficiency 
anechoic tiles with a thickness of 150 mm, and the main noise sources such as the main engine were also 
installed with a damping base and a soundproof cover. It is speculated that the underwater navigation 
noise of the "North Wind God" is only 108 decibels, which is lower than that of the "Ohio" class submarine 
that has always been known for its quietness. 

strategic missile 

The first boat of the North Wind God-class is equipped with 16 missile launching tubes and 16 "round 
hammer" (SS-NX-30) intercontinental missiles (also known as "Blava" intercontinental missiles), with a 
range of more than 8000 kilometers and a hit accuracy of 60 meters, the missile cabin is located behind 
the podium enclosure. Submarines of the same type will then be fully equipped with 16 "Hammer" strategic 
missiles. The "Trident-M" intercontinental ballistic missile equipped with the Ohio class of the United States 
has a maximum range of 11,000 kilometers, and each carries 9 warheads, which is more than the 6 
warheads of the Round Hammer. 

The main technical indicators of the "Hammer" missile are as follows: the projectile diameter is 2 meters, 
the launch weight is about 37 tons, the range is more than 8000 kilometers, the hit accuracy is 60 meters, 
and the missile is equipped with six nuclear warheads with the equivalent of 100,000 tons of TNT. It uses 
three-stage solid rockets. The engine serves as a power plant. 

In order to effectively respond to the US missile defense system, the missile is equipped with a shield 
against radiation and electromagnetic interference, and a decoy device is added to increase the strength 
of the missile shell so that it can withstand the impact of a nuclear explosion at a distance of 500 meters. 
At the same time, the speed of the active phase of the missile flight is much higher than that of other similar 
missiles, which can effectively avoid being destroyed by the anti-missile system during the initial ascent 
stage of launch. In addition, the warhead section is equipped with a terminal booster system. The warhead 
can maneuver by itself to adjust the attack direction in the final flight. Inertial navigation and satellite 
positioning receivers are installed on the warhead to ensure strike accuracy. On the whole, the penetration 
capability of "Blava" is better than that of "White Poplar-M". Of course, such excellent performance makes 
the "Hammer" missile expensive to build, each about 50 million US dollars. 

Conventional weapons 

The North Wind God is equipped with 6 533 mm torpedo launchers, which can launch 16 torpedoes and 
SS-N-15 anti-submarine missiles. It is also equipped with SA-N-8 short-range ship-to-air missiles, which is 
equivalent to its own defense capabilities. Tough. The Russian Navy is still considering the future 
equipment of the "Storm" high-speed torpedo with a speed of 200 knots. This torpedo can not only 



effectively anti-submarine, but also anti-torpedo. Once it is equipped, it will undoubtedly be a nightmare 
for its opponents. 


electronic system 

Due to historical reasons, the former Soviet Union has always been far behind developed countries 
such as the West, especially the United States, in the electronics industry, and the backward electronic 
system has severely restricted the development of Soviet/Russian nuclear submarines. However, Russian 
designers have made great efforts in the electronic warfare system of the North Wind God submarine, 
which greatly narrowed the gap with the advanced level of the West. 

"North Wind God" class submarines use modern electronic equipment extensively, and its interior 
uses fully digital electronic equipment and flat panel displays. The boat is also equipped with a "coach" 
type combat control and command system and a set of "Skat" integrated sonar system. As the equipment 
automation of the entire submarine has been greatly increased, the number of crew members of the 
"North Wind God" has also been reduced. At the same time, automation and digitization have also 
expanded the autonomous cruising time of the "North Wind God" class submarine to 100 days and nights, 
which can achieve the goal of launching. 

The method of setting the pressure-resistant podium in a horizontal pressure-resistant cylinder on the 
pressure hull has been used in large submarines in the past. This "old" layout is used in the "typhoon" class. 
Deep sea ghost-nuclear submarine 

Nuclear submarine refers to a submarine powered by nuclear energy. Compared with conventional power 
submarines, it has the advantages of high speed, high self-sufficiency, strong attack power, high endurance, 
and long-term concealed activities underwater. Since the first nuclear submarine of the United States 
entered service in September 1954, countries have built more than 500 nuclear submarines, and more than 
160 are still in service. After more than 40 years of development, all countries have built three nuclear 
submarines: ballistic missile nuclear submarine, attack nuclear submarine, and cruise missile nuclear 
submarine. As a nuclear submarine as a strategic deterrent, 

The most modern attack nuclear submarine-the US "Seawolf" class nuclear submarine 

This class of boat is a kind of the most modern and most combative attack nuclear submarine with very 
advanced comprehensive performance. It is mainly used for anti-submarine in the deep sea area. It can 
also effectively break through the enemy's anti-submarine obstacles. Ideal equipment. 

The boat is 107.6 meters long, 12.9 meters wide, has a underwater displacement of 9142 tons and a 
dive depth of 610 meters. With an underwater speed of 38 knots, it is the highest speed and deepest 
submarine of the US Navy. Equipped with one S6W type pressurized water reactor, with a life span of 13 
years and an endurance of 1007Y nautical miles. The power plant is 2 steam turbines and 1 auxiliary 
propulsion motor, with 134 personnel. 

The boat is equipped with more torpedo tubes and a larger arsenal. The total number of torpedoes, 
missiles and unmanned submersibles launched by the torpedo tubes on the boat is 50 pieces of equipment. 
These include 12 Tomahawk submarine cruise missiles and Tomahawk anti-ship missiles. The anti- 



submarine weapon includes 8 660 mm torpedo tubes, which can be equipped with MK-48 enhanced 
(ADCAP) wire guided torpedoes. The boat is equipped with BQQ-SD integrated sonar system, including 
BQS-24 active close-range detection sonar, TB-16 and TB-29 two towed line array sonars, and BQG-5D 
passive reconnaissance sonar. Advanced sonar has multiple functions such as alerting, searching, tracking 
and positioning, target recognition and underwater communication. 

Electronic warfare equipment includes WLY-1 acoustic countermeasure system, torpedo decoy, 
WLQ-4(V) electronic reconnaissance equipment, and BLD-1 electronic reconnaissance equipment. The 
command and control system includes the BSY-2 combat data system, the USC-38 UHF military satellite 
communication terminal, the maritime joint command information system, and the MK-2 combat data 
system. 

Russian "Typhoon" class ballistic missile nuclear submarine 

"Typhoon" class ballistic missile nuclear submarine is currently the world's largest displacement 
submarine. The first-class boat started construction in 1977 and entered service in 1980. The boat is 171 
meters in length, 25 meters in width, 13 meters in draft, 21,500 tons of water displacement, and 26,500 
tons of underwater displacement; it is equipped with 2 pressurized water reactors, 2 steam turbines, twin 
shafts, ducted propellers, and a water speed of 19 The underwater speed is 26 knots, and the diving depth 
is 300 meters. It has an establishment of 150 people and implements a two-shift crew rotation system. 

is mainly equipped with 20 SS-N-20 ballistic missiles (range 12,000 kilometers), each with 6-9 multi- 
guided warheads with a power of 1077 tons of TNT equivalent, which can strike any strategic target in the 
world. It is also equipped with SS-N-15, SS-N-16 anti-submarine missiles and 6 torpedo tubes. The total 
load is 36 torpedoes and anti-submarine missiles. The electronic warfare support equipment includes the 
"round-brimmed hat" warning radar, the "garden light" direction finder, and the "Klimny" 2 friend or foe 
identifier. The boat is also equipped with advanced electronic equipment and sonar systems, and has the 
ability to sail under 3 meters of Arctic ice. 

French "Ruby" class nuclear-powered attack submarine 

This class is 72 meters long, 7.6 meters wide, has a draft of 6.4 meters, an underwater displacement 
of 2670 tons, an underwater speed of 25 knots, and a dive depth of 300 meters. It is the smallest nuclear 
submarine in the world. 

This class of submarine is equipped with "Flying Fish" missiles, with 4 533 mm torpedo tubes, with a 
total load of 18 torpedoes and missiles. The most striking feature of this class is its CAP type pressurized 
water reactor. This type of pressurized water reactor has a series of advantages such as compact structure, 
simple system, small size, light weight, easy installation and debugging, and can increase shaft power. It 
also helps to adopt natural circulation cooling between the reactor's primary circuit to reduce the 
submarine's Radiated noise. 

This class of boat is equipped with advanced sonar and fire control systems, as well as 2 periscopes 
with thermal imaging and laser ranging functions and several radars. 



Russian "Shark" class nuclear submarine 


This class of boats, also known as the "Acura" class, is a multi-purpose nuclear-powered attack 
submarine. It is Russia's largest number of first-class submarines built after the V-class attack nuclear 
submarine. In addition to performing various tasks such as anti-submarine, anti-ship, reconnaissance, and 
escort, it can also cooperate with surface ships. 

The hull of this class is wide and has a drop shape. The design fully absorbs the successful experience 
of the previous classes of submarines, and is the first-class nuclear-powered attack submarine that satisfies 
the Russian Navy in terms of performance. The slender podium enclosure of the boat is particularly eye¬ 
catching, and some important water environment sensors are arranged on the front edge of the enclosure 
and the front hull of the boat. The boat is 115 meters long, 14 meters wide, and has a draft of 10.4 meters; 
the water displacement is 7,500 tons, the underwater displacement is 9,100 tons, and the underwater 
speed is 32 knots; the maximum diving depth can reach 1,000 meters, which can be called the deepest 
dive. Nuclear submarine. The first boat entered service at the end of 1985, but unfortunately sank in an 
accident in 1989. 

The boat has very powerful firepower and can launch SS-N-21 cruise missiles, SS-N-15, SS-N-16 anti¬ 
submarine missiles; equipped with 4 533 mm and 4 650 mm torpedo tubes, with a total load of 14 Both 
missiles and torpedoes can carry nuclear warheads and have strong attack capabilities. 

The French strategic nuclear submarine "Triumph" 

The French nuclear submarine "Triumphal" is currently the world's most "quiet" offshore platform. 
The boat has a total length of 138 meters, a width of 12.5 meters, a height of 12.5 meters, a horizontal tail 
fin width of 17 meters, and a surface navigation draft of 10 meters. The surface displacement is 12,640 
tons, the underwater displacement is 14,335 tons, the surface speed is 20 knots, the underwater speed is 
25 knots, the diving depth exceeds 300 meters, and the crew is 111. The main weapons are M-45 strategic 
missiles, 16 strategic missile launching tubes, and the "Flying Fish" SM-39 submarine tactical missile. 

The Triumph-class nuclear submarine adopts a streamlined shape, emphasizes the control of fluid 
noise, and reduces the appendages that can generate eddy current noise. For the appendages that must 
be retained, the surface transition is smooth. 

The nuclear submarine with the highest voyage rate-the US "Ohio" class ballistic missile nuclear 
submarine 

The "Ohio" class ballistic missile nuclear submarine is the most advanced strategic missile nuclear 
submarine in active service in the U.S. Navy. It is also the submarine with the highest voyage rate. It cruises 
at sea for an average of 70 days, returns to the base for 25 days for replenishment and repair, and once 
again patrols at sea. The service life of this class boat is 30 years, and it is overhauled every 9 years. The 
sailing rate can reach 65%-70%, and the endurance can reach 1 million nautical miles. 

This class of boat was built by the Groton Shipyard of General Electric Company, the first boat "Ohio" 
started construction in April 1976, launched in March 1979, and entered service in November 1981, a total 



of 18 ships were built. The "Ohio" class submarine is 170.7 meters long, 12.8 meters wide, has a 
displacement of 18,750 tons, an underwater speed of 24 knots, a dive depth of 244 meters, and a staff of 
155. Equipped with 24 "Trident"-1 submarine ballistic missiles or "Trident"-2 submarine ballistic missiles, 
using a vertical launch system, 4 missiles can be launched within 40 seconds, and all missiles will be 
launched in 10 minutes. Equipped with 4 533mm MK-68 torpedo tubes and other weapons. 

Russian V-class attack nuclear submarine 

Russia ’ s V-class nuclear attack submarines are divided into Type I, Type II, and Type III. Currently, 
nearly 50 are in service, making it the largest number of attack nuclear submarines in service. 

The Type I boat is 94 meters long, has a underwater displacement of 5,300 tons, and an underwater speed 
of 32 knots. The main weapon is 18 torpedoes or missiles. It is an attack submarine specially designed for 
anti-submarine and anti-ship missions. It is also the first time that the Soviet Union uses water droplets. A 
nuclear submarine with 60 mm thick anechoic tiles laid on the hull and outer shell. 

Type II boat is 103 meters long and has an underwater displacement of 5,800 tons. The main 
weapons are SS-N-15 anti-submarine missiles and SS-N-16 anti-submarine missiles. It is the first nuclear 
submarine equipped with a starlight navigation system in the Soviet Union. 

The Type III nuclear submarine has a water displacement of 5,800 tons, an underwater displacement of 
6,000 tons, a length of 107 meters, a width of 10.6 meters, an underwater speed of 30 knots, and a dive 
depth of 400 meters. The weapon system includes 2 533 mm and 4 650 mm launchers, which can launch 
SS-N-21 ground attack missiles, SS-N-16 anti-ship missiles, 53 torpedoes and 65 anti-ship torpedoes. 

Strategic nuclear submarine-American "Lafayette" class ballistic missile nuclear submarine 

The boat has been equipped with 14 sonars at most. In addition to BQR-7, BQR-15, BQR-19, BQR-21, BQR- 
4, etc., it was also equipped with BQR-2 passive ranging sonar, WQC-1 Communication sonar, BQQ-3 target 
identification sonar, friend or foe identification sonar, UQS-1 mine detection sonar, BQN-1 sounding sonar, 
WIR-2 reconnaissance sonar and BLQ-6 high-frequency echo increase in weight Generator and sound 
velocity gradiometer, etc. 

The boat is 129.5 meters long, 10.1 meters wide, has a displacement of 8,250 tons, an underwater 
speed of 25 knots, an endurance of 400,000 nautical miles, and a manpower of 143. 

is equipped with 16 "Poseidon" submarine ballistic missiles or "Trident"-1 submarine ballistic 
missiles, and 4 533 mm MK-65 torpedo tubes. Electronic warfare equipment includes 8 MK-2 decoy 
launchers, WLR-8 electronic warfare receivers, and WLR-10 radar early warning equipment. The command 
and control system includes the MK-113 torpedo shooting command system and the MK-88 missile 
shooting commander. 

Russian A-class nuclear-powered torpedo attack submarine 

The Russian A-class nuclear-powered torpedo attack submarine is currently the fastest submarine in 
the world, with a maximum diving depth of about 900 meters and a maximum speed of 42 knots. 



Compared with other Russian submarines, this class has fewer water holes on the side and smooth 
surface of the hull, so it is very suitable for horizontal high-speed navigation. The podium is low and smooth, 
like half a drop of water lying on the back of the submarine. The hull is streamlined and smooth. It not only 
has low sailing resistance, but also reduces the heel angle when turning at high speeds. The hull of the hull 
is coated with paint up to 150 mm thick, which can not only absorb sound waves, but also reduce 
resistance, vibration and noise. 

. Today's submarines generally set the observation part of the periscope in the pressure hull. This pressure 
command cabin and the two parallel main pressure hulls form a "product" shape when viewed in cross 
section. 

There is also a torpedo bay at the bow of the boat. The torpedo cabin has a torpedo launch tube, a spare 
torpedo rack, and a device for longitudinal and lateral transmission of torpedoes and a fast loading device. 
The torpedo cabin and the main pressure hull have channels. Below the torpedo cabin is the spherical main 
array of the sonar station. 

The stern part of the two main pressure hulls will increase in diameter, reaching a maximum of 10 meters. 
Inside each of the two main pressure hulls, there are sets of main power units arranged in steps, each of 
which has its own nuclear power unit OK-650 and the main steam turbine, which are installed in the same 
space as the auxiliary engines. Inside the module of the damping system. Such an arrangement is beneficial 
to reduce the vibration and noise of the power plant and improve the vitality of the power system. 
According to relevant information released by Russia, the reactor can achieve natural circulation in the 
primary loop at higher power (its detailed data is not released, which is highly confidential), that is, the 
main pump does not need to be activated, which is more effective Vigorously reduce the noise of the power 
plant. 

The main pressure hull, the pressure-resistant central section and the torpedo compartment are made of 
titanium alloy, and the non-pressure hull is made of steel. A special rubber hydro-acoustic silencing tile is 
laid on the outer surface of the non-pressure boat to improve the concealment of the boat. It is said that 
the underwater sound concealment of the boat is close to that of the Ohio class of the United States and 
is the best of all ballistic missile submarines of the Soviet Union (Russia). 

The Soviet/Russia has not published a general layout plan of the "typhoon" class so far. What you can see 
is a longitudinal section without the layout of the cabin equipment. No detailed drawings or design 
drawings such as plan and cross-section drawings have been seen, and the Soviet/Russia has never 
announced the shielding and channel settings of the reactor compartment. Therefore, regarding the 
general layout of the typhoon, there are very few reports from Russia. (The world's heavyweight nuclear 
submarines, strategic bombings, nuclear missiles, aircraft carriers, and space weapons are all highly 
confidential and top-secret technical materials, which are generally not disclosed. The commercial value 
and military value are immeasurable. The Yankee-class K129 missile nuclear submarine, equipped for the 
former Soviet Union in the 1970s and 1980s, has an underwater displacement of more than 9,000 tons and 
is equipped with 16 submarine-launched missile launching units. It is the main underwater force of the 
former Soviet Union and is frequently implemented. A strategic duty mission, but this submarine had an 
unimaginable silo explosion accident during a mission, which directly led to the sinking of the submarine, 
and the missiles on the boat also disappeared.Technical drawings and data parameters are more 
important. ) 



However, according to various Russian sources, there are 19 cabins in this "typhoon" class. Only the 
torpedo compartment, missile compartment, central part and electronic equipment compartment, reactor 
compartment and steam turbine compartment are indicated on the longitudinal section. Some of the 
cabins are in the two main pressure hulls. For other compartments, no indication or explanation is given 
on the longitudinal section. A combat-ready missile submarine is a submarine that uses shipboard nuclear 
missiles to conduct combat-ready nuclear attacks against important targets on the enemy's land. It is 
mostly nuclear-powered, the main weapon is submarine-to-surface missiles, and it is equipped with 
torpedoes for self-defense. Combat readiness missile submarines, land-based combat readiness missiles, 
and strategic bombers together constitute the three pillars of nuclear deterrence and nuclear strike forces 
in the current nuclear military in the country, and they are the most concealed/sudden of them. 


Submarine-to-surface combat readiness missiles are divided into ballistic and cruise missiles. The United 
States began to develop the "Tiens Star-1" cruise submarine missile in 1947. It was successfully launched 
on a submarine in 1951 and officially equipped with a submarine force in 1955, and the first batch of 
strategic missile submarines were born. The Soviet Union used a submarine to launch a ballistic missile 
modified from a land-based tactical missile for the first time in September 1955. In 1958, it first used a 
conventionally powered Z-V ballistic warfare missile and became the world's first ballistic submarine. In 
July 1960, the US "George Washington" nuclear submarine launched the "Polaris" A1 submarine ballistic 
missile for the first time underwater, which was the world's first ballistic missile nuclear submarine. 


The reserve buoyancy of the "Typhoon" class is great, but how many main ballast tanks there are and how 
they are arranged in the atypical double hull of the "Typhoon" class cannot be seen in the longitudinal 
section. There is also Russian data that the reserve buoyancy of the "typhoon" class is 31.3%. 

According to Russian information, the "Typhoon" class also has some special ballast tanks used to float the 
submarine above the cruise waterline. This is because the typhoon-class draft is deep. If these ballast tanks 
are blown out, the draft of the boat is reduced, and it can enter the base of the Northern Fleet. According 
to analysis, these ballast tanks are not the main ballast tanks. They are not only full of water in the 
underwater state, but also in the water state (the cruise state where the main ballast tanks are completely 
blown off). The method of steering adjusts the navigating submarine to a safe depth of 30 meters from the 
surface of the water (safe depth is the limit depth to prevent collisions with surface vessels). When it 
continues to float to a depth of 10-30 meters, it is a dangerous depth, and it floats to about 10 meters. It 
belongs to the periscope depth. After reaching the periscope depth, it can be drained and floated. Only 
when the submarine enters the base, in order to reduce the draught of the boat, the water in these ballast 
tanks is blown off. At this time, the main ballast tanks are blown off, and these "buoyancy tanks" are also 
blown off. When cruising, the "buoyancy chamber" must be filled with water in order to make the 
submarine dive quickly and shorten the dive time. 



The installation of ballast tanks that provide buoyancy reminds people of the "buoyancy tanks" that existed 
in the development of submarines. In the early stages of submarine development, in order to take care of 
the submarine's surface navigation status, a "buoyancy cabin" was installed at the bow of the boat. The 
"buoyancy cabin" is filled with water when it is underwater. When sailing in wind and waves on the water, 
when the bow of the boat is buried under water, the buoyancy cabin will not enter the water, but provides 
buoyancy and does not make the bow sink, 
missile 

The main weapon of the "Typhoon" class is P-39 (NATO codename: SS-N-20) ballistic missiles 
The P-39 (SS-N-20) missile is a ballistic missile specially designed for "Typhoon" class nuclear submarines. 
It uses solid fuel and a three-stage propulsion submarine-launched intercontinental ballistic missile. The 
length is 16 meters and the diameter is 2.4 meters. It has a launch weight of 90 tons, can carry 10 sub¬ 
warheads, has a range of 8000 to 10000 kilometers (various materials provide different data), and the 
circular probability deviation is 500 to 600 meters. The P-39 missile is the only two solid-fuel submarine- 
launched ballistic missiles put into use by the Soviet Union (Russia) (Although the Bulava missile is also a 
solid fuel, it is still being tested.). Solid fuel has the characteristics of short preparation time and safety 
(liquid fuel is usually toxic, flammable and explosive), but it also brings about the problems of increased 
launch weight, shortened storage time and reduced range. The first batch of missiles was delivered to the 
Navy in 1983, which means that the ballistic missiles of the submarine were lacking in the early stage of 
service of TK-208 and the trial period of TK-202. 

The P-39 missile is fired from a "dry" launch tube using a gunpowder pressure accumulator, which does 
not require water injection. A gas space is formed around the missile during launch, which greatly reduces 
the hydrodynamic load of the missile in the underwater movement section. A ballistic missile nuclear 
submarine launches missiles from underwater and requires the following devices: 

1. Missile launching tube-used to store, protect and launch missiles. Prepare for launch. 

2. Support system—used to provide electric and hydraulic (and pneumatic) power sources; set 
temperature control and monitoring for the missile and launch system; and devices for monitoring the 
state of the missile; the missile balance tank is used to inject seawater after the missile is launched. The 
purpose of submarine balance. 

3. Fire control system-fire control system. It is used to check the preparation of the missile before launch; 
calculate target data, determine the launch position, attack elements, etc. The missile can only be launched 
after inputting these data into the missile's guidance computer. 

4. Missile launching system-there are two launching methods: hot launch and cold launch. In fact, it is a 
matter of the timing of the ignition of the missile engine. The missile ignited in the launch tube and 
launched with its own thrust is called "hot launch", also called " "Self-ignition", "wet launch" or "static 
launch"; use the independent gas generator on the boat to produce high-pressure steam to push the 
missile out, and then ignite the missile after it leaves the hull. This method is called "cold launch". Also 
called "elastic launch", "dry launch" or "power launch". At present, the strategic missile launch methods of 
nuclear submarines in various countries seem to be "cold launch." Because the cold launch has many 
advantages, such as saving the consumption of propellant in the silo, minus the thick protective cover at 
the tail of the missile, reducing the launch weight and achieving the miniaturization of the missile; reducing 
the protective facilities in the launching barrel, making the structure simple, The cost is low, the volume in 



the barrel is increased, and missiles with larger diameters can be configured; the barrel is not affected by 
gas and flame. 

When launching, the submarine is generally at a depth of 30-50 meters underwater. First, inflate the launch 
tube to make the pressure in the tube equal to the pressure of the sea water outside the tube, then open 
the launch tube cover, and the diaphragm at the mouth of the tube separates the water. Start the launch 
power, the power source can be high-pressure air, steam or gas. The launch power system ignites the 
gunpowder in the gas generator, and the generated high-temperature and high-pressure gas flow passes 
through the cooler to heat the water in the cooler to produce high-pressure steam. This high-temperature 
and high-pressure gas-steam mixture enters the launch tube and pushes the missile upward. , Breaks 
through the diaphragm of the cylinder mouth, enters the water, then rushes out of the water and rises into 
the air. The rocket engine ignites itself and flies to the target according to the predetermined orbit. After 
the missile comes out of the water, a large amount of seawater pours into the barrel, and then closes the 
lid of the barrel, and discharges part of the excess seawater into a special water tank before being 
discharged out of the boat. The weight of the seawater in the barrel is equal to the weight of the missile to 
maintain the balance of the submarine. In order to prevent seawater from corroding the cylinder wall, an 
anticorrosive agent must be injected into the cylinder. After returning to the base, drain the seawater in 
the cylinder in time and flush the equipment in the cylinder with fresh water. 

In the past, Russia’ s missiles used mostly liquid fuels, and most of them were “thermal launches,” 
which had a large thrust, and the attitude of the missiles was not susceptible to the influence of sea waves 
after the water was released. 

Of course, the missile needs to have a set of guidance system. After the missile is out of water, a special 
engine separates the missile launch damping system from the missile, and has other device configurations, 
and throws it to a safe distance away from the submarine. Because the P-39 missile is too large in size and 
weight, the Moscow Transport Machinery Manufacturing Bureau has also developed a special loading 
equipment, including a double-carrier overhead crane with a lifting capacity of 125 tons. 

With the continuous improvement of U.S. anti-missile means and the plan to establish a missile defense 
system, the world ’ s first nuclear submarine was the U.S. Nautilus, which was actively initiated, developed 
and built by American scientist Hyman Rickover. He is known as the "father of nuclear submarines." In 
1946, a group of scientists led by Rickover began to study nuclear reactors for ships, which later became 
"ship-borne pressurized water reactors" widely used on submarines. The following year, Rickover proposed 
to the US Navy and government to build nuclear-powered submarines. In 1951, the US Congress finally 
passed a resolution to build the first nuclear submarine. The Nautilus nuclear submarine started 
construction in June 1952, and it was the first test voyage that began on January 24, 1954. The first test 
voyage demonstrated the superiority of nuclear submarines. People could not hear the rumbling noise of 
conventional submarines, and the operators on board could not even notice the difference with sailing on 
the water. It submerged 1,300 kilometers in 84 hours. The voyage exceeds the maximum voyage of any 
conventional submarine by about 10 times. From July to August 1955, the "Nautilus" and several 
conventional submarines participated in the anti-submarine fleet exercise. The anti-submarine fleet 
consisted of aircraft carriers and destroyers. During exercises, conventional submarines are often spotted, 
while nuclear submarines are difficult to spot. Even if they are discovered, the high speed of nuclear 
submarines can make them get rid of pursuit. Due to the long endurance of nuclear submarines, there is 



no need to surface, so aerial attacks can be avoided. By April 1957, the "Nautilus" had sailed for more than 
110,000 kilometers without refueling, most of which was underwater. In August 1958, the "Nautilus" 
crossed the Arctic Ocean ice cap from under the ice and sailed from the Pacific into the Atlantic Ocean, 
accomplishing a feat unimaginable by conventionally powered submarines. Later, the United States 
announced that it would no longer manufacture conventionally powered submarines. Since then, the 
Soviet Union, Britain, France and China have built their own nuclear submarines. 

Although the displacement and boat width of the Typhoon class are almost twice that of the Ohio class, 
the first 8 American boats (SSBN726~733) are equipped with "Trident"-I (C4) missiles with a range of 
7400km and each missile can carry 8 missiles. A sub-guided multi-warhead with a power of lOOkt TNT 
equivalent (the 9th to 18th boats of this class (SSBN734~743) are equipped with "Trident"- II missiles with 
a range of 12000km and each missile can carry 8-12 powers It is a lOOkt or 300-475kt TNT equivalent sub¬ 
guided multi-warhead with a circular probability deviation of 90m), while the "Typhoon" class can only 
carry more than 20. TThe earth ’ s oceans are very important: 

1. When human beings face an energy crisis, they can develop marine mineral resources. 

2. When humans are short of food, they can ask for high-protein things from the ocean. 

3. When human power is short, the movement of sea water can be used to generate electricity. 

4. When there is a shortage of water in human habitation, the method of desalinating sea water can be 
used to alleviate the water shortage in many arid areas on the earth. 

5. When human living space is small, humans can build submarine cities to open up human living space 

6. The largest place for life in the ocean. 

7. Life air balance, earth temperature, etc. 8. The ocean is the heart of the earth. It is the stable power of 
the earth and other planets, maintaining the smooth system operation of the solar system, and protecting 
the survival and reproduction of mankind. 

he Ohio class still dominates in the number of missiles. But in fact, because each Trident missile carries 8 
warheads, each P-39 missile can carry 10 warheads. In this way, 24*8=192, and "typhoon" level is 
20*10=200. Strategic nuclear submarines are an important part of three-dimensional nuclear strikes. They 
have a strong nuclear deterrent effect and the equivalent of nuclear explosions is about 0.1 megaton TNT 
(100,000 tons, 1 megaton = 1,000,000 tons). "Typhoon" class has the upper hand in the destructive power 
of single ships. The biggest advancement between the P-39 and the previous Soviet missiles is that the 
"Trident" uses three-stage propulsion and solid fuel. In this way, there is no gap between launch 
preparation and range, and because the "Typhoon" class can fire two missiles in a row, the time it takes to 
launch all missiles is undoubtedly an advantage in the "Typhoon" class. 

However, because the Soviet Union's solid-fuel ballistic missile technology is not as mature as the United 
States, there is still a lot of gap between the P-39 missile and the Trident missile. First, the launch weight 
of the P-39 is 90tons, whiletheTrident II is only less than 60tons, which caused problems such as increased 
recoil after launch. Secondly, in terms of accuracy, the circular probability error of the P-39 equipped with 
the "Starlight" astronomical guidance system is 500 to 600 meters, while the trident type is only 380 to 420 
meters. Although the maintenance cost and manufacturing cost of the P-39 is not comparable to that of 
the Trident missile, this type of missile now has many changes. 

Torpedo (nuclear torpedo, etc.) 



The Typhoon-class nuclear submarine has 6 533 mm torpedo tubes and fast loading devices, which can be 
equipped with 22 torpedoes, including EST-53-65K, C 3 T -65 and C A 3 T -60M and "waterfall" rocket 
torpedoes, and can also be replaced with mines. 

In order to guard against low-altitude aircraft and helicopters, it is equipped with 8 "needle" air-to-air 
missiles, which can only be launched on the surface. In fact, this is not important, but related Western 
reports say that Russia has designed self-defense air-to-air missiles for the "Typhoon" class and other new- 
type ballistic missile nuclear submarines.Nuclear submarines in the world can be divided into different 
tasks and weapons and equipment: 

Attack type nuclear submarine (it is a nuclear submarine with torpedo as its main weapon, used to attack 
enemy surface ships and underwater submarines) 

Ballistic missile nuclear submarine (using ballistic missiles as the main weapon, but also equipped with 
torpedoes for self-defense, used to attack strategic targets) 

Cruise missile nuclear submarine (using cruise missiles as the main weapon, used for campaigns and tactical 
attacks) 

Experimental nuclear submarine (used as a platform for special operations and equipment and equipment 
experiments) 

World powers, such as the United States, Russia, China, India, Britain, France, and Japan, are among the 
best in the world. The United States, China, Russia, Britain, France, India, and Japan all have great force, 
which cannot be equal, but they must not be despised or ignored. The world war, the two confront each 
other, the third world war, the nuclear war, the space war. Mankind should be vigilant and avoid the Third 
World War. World peace is the main theme of mankind. They are aggressive, and sometimes they jump 
over the wall and make a desperate move. This is the greatest threat and destruction to world peace. 
Flowever, there are madmen and madmen in the world, and wars sometimes 

It is hard to avoid absolutely. Therefore, the study of modern warfare, modern military, modern weapons, 
etc. is particularly important. For example, nuclear wars, space stations, nuclear submarines, nuclear 
missiles, and strategic bombers are very important. 

Russian "ash tree" class nuclear submarine 

The "Ash Tree" class multifunctional attack nuclear submarine is considered to be the fastest and best 
concealed nuclear submarine in the world today. The Russian "Delta IV" class nuclear submarine 
The feature of the submarine is that it can launch missiles from a depth of 55 meters at a speed of six to 
seven knots, and can launch 500,000 tons of missiles to strike targets 1100 kilometers away. 

Russia's "Beifeng" class nuclear submarine 

The "Beifeng" class is Russia's most deterrent nuclear submarine. The first type 955A Borei-A-class strategic 
nuclear submarine "Vladimir Grand Duke" can carry 20 "Blava" submarine-launched ballistic missiles, and 
each "Blava" missile can carry 6 to 10 Sub-guided nuclear warhead. 


American "Columbia" class nuclear submarine 



According to public information, the Columbia-class nuclear submarine is the largest nuclear submarine 
currently built by the United States. Although the number of missile launchers has been reduced compared 
to the Ohio-class missile, its total strike equivalent is 50% higher than that of the "Ohio-class". If the 
firepower is fully deployed, it will not be a problem to completely destroy a medium-sized country. 

US "Ohio" class nuclear submarine 

This type of submarine can carry more than 20 "Trident" II D5 submarine-launched ballistic missiles, and 
each missile can carry 12 nuclear warheads, with a strike error of less than 100 meters. It can deal a 
devastating blow to 200 to 300 large and medium-sized cities at the same time, so it has been rated as the 
most lethal weapon in human history so far. 

According to SIPRI statistics, as of the beginning of 2017, 9 countries in the world still have nuclear forces, 
namely the United States, Russia, the United Kingdom, France, China, India, Pakistan, Israel and North 
Korea. The total number is about 14,935, among which are in operational deployment. There are 
approximately 4,150 nuclear warheads, and approximately 5,275 nuclear warheads in reserve. See Table 1 
for specific data. Compared with the beginning of 2016, the total number of nuclear warheads has been 
reduced by 460 from 15,395. 

(3) Armaments of all countries in the world 

According to the introduction of the Stockholm Peace Research Institute, Sweden, which is well-known in 
the field of international arms control, the military expenditure information published by the institute uses 
NATO's definition of military expenditure, including the following: current expenditures of all armed forces, 
including peacekeeping forces; The expenditure of the Ministry of National Defense and other government 
departments involved in national defense projects; the expenditure of paramilitary forces trained and 
equipped for military operations; and military activities in the space field. These expenses include military 
and civilian personnel costs, military operations and equipment maintenance costs, military procurement, 
military research and development, and military assistance costs. Civil defense costs and the costs of 
previous military activities, such as the welfare of veterans, demobilization costs, and weapons destruction 
costs, are not included in the military. However, because the information in many countries is not complete 
or strictly confidential, this definition cannot be applied to all countries. 

In the original picture, China ’ s defense expenditure as a percentage of GDP is between 4% and 5%, 
which is obviously high. The figure below is based on data from the Stockholm Peace Research Institute 
(the data of the Institute is also used by the World Bank). It can be seen that China and the United States 
have very different defense expenditures as a percentage of GDP. 

Mapping based on data from the Stockholm Peace Research Institute (the research institute data is also 
used by the World Bank) 

According to the Stockholm Peace Research Institute (SIPRI) "Weapons, Disarmament and 
International Security" white paper, China's military expenditure as a percentage of GDP has been between 
2.0% and 2.2% from 2008 to 2011. During the same period, the U.S. military expenditure as a percentage 
of GDP was between 4.4% and 4.8%. 



According to SIPRI data, the highest proportion of defense spending to GDP is Eritrea in Africa, 
exceeding 20.9%; the lowest is Iceland in Europe (Iceland in the above figure shows Iceland's lack of 
figures). 

In 2011, the defense expenditure of Eritrea, a small country in East Africa, accounted for 20.9% of 
GDP, ranking first in the world, and it was the only country in the world that exceeded 10%. (No data for 
North Korea) 

The U.S. and Russia have the highest proportion of defense spending among major countries 
According to data from the Stockholm Peace Research Institute and military data calculated by purchasing 
power parity (PPP), the total US military expenditure in 2012 accounted for about 39% of the world's total 
military expenditure, which is more than four times that of China, which is equivalent to ranking 2nd to 
12th in the world The sum of China, Russia, the United Kingdom, Japan, France, Saudi Arabia, India, 
Germany, Italy, Brazil, and South Korea. 

In 2012, the defense expenditures of other major countries as a percentage of GDP were: Russia 
4..4%, the United Kingdom 2.5%, France 2.3%, Germany 1.4%, and Italy 1.7% (the EU as a whole is 1.7%). 
Japan 1.0%, India 2.5%, South Korea 2.7%, Brazil 1.5%. The United States and Russia's defense expenditures 
accounted for a significantly higher proportion of GDP than other major countries, and China has also 
greatly increased. 

The Middle East has the highest defense expenditure as a percentage of GDP 

The proportion of national defense expenditures in GDP reflects the regional security situation to a 
large extent. In 2012, the Middle East had the highest defense spending as a percentage of GDP. For 
example, Saudi Arabia 8.9%, Oman 8.4%, UAE 6.9%, Israel 6.2%, Jordan 6.1%, Algeria 4.5%, Syria 4.0%, and 
Yemen 3.9%, but Iran is only 1.8%. The impression that Iran is under threat of U.S. military force to prepare 
for war. Does not match. 


According to the Swedish International Peace Research Institute and relevant media data, the share 
of the world ’ s total nuclear forces in 2017 

SIPRI statistics show that among the nine countries, the United States and Russia have the largest 
number of nuclear weapons, and both countries are carrying out large-scale nuclear arsenal modernization 
and upgrading, including upgrading existing nuclear delivery systems, nuclear warheads, and nuclear 
production facilities. Compared with the United States and Russia, the nuclear arsenals of other nuclear 
weapons possessing countries are quite small, but these countries are also developing their nuclear 
capabilities. Britain and France have relatively stable nuclear arsenals in recent years and are actively 
carrying out related projects to maintain their nuclear power development; China has begun a long-term 
modernization plan, focusing on greatly improving the performance and quality of nuclear weapons to 
expand a certain scale; India and Pakistan are working to expand nuclear weapons Reserves, while 
developing new land, sea, and air-based nuclear missile delivery systems, which may lead to a substantial 
expansion of its nuclear arsenal in the next 10 years; Israel has not officially announced that it has nuclear 
weapons, but it is testing long-range ballistic missiles; North Korea Continuing to make military nuclear 



power and ballistic missile projects its priority development direction, it seems that significant 
technological progress has been made. 


The information is quoted from related websites such as wiki. For reference, the figures may not be 
accurate. 

United States 

There is no doubt about this. The dominant position of the US military with 800,000 troops, advanced 
technology, and advanced capital and technology can hardly be shaken. 

Air Force: The United States has more than 5,000 fighters, most of which are more than three and a half 
generations, such as advanced F-15, F-16, F\A-18 "Super Flornet", and the United States is the only 
Countries with the four major fighters (F-22, F-35), these advanced fighters can guarantee the hegemony 
of the U.S. Air Force; and among these aircraft types, the U.S. has the world ’ s largest and most advanced 
transport aircraft (C-170 Airmaster, etc.), the world ’ s only stealth strategic bomber (B-2), a large number 
of strategic bombers (B-1B, etc.); the world’ s most advanced early warning aircraft, etc. The hardware of 
the Air Force has determined the position of the US military as the world hegemon. Moreover, the US 
military has bases around the world, and with the performance of the US military's fighter aircraft, the 
United States has the capability of global operations and deployment. 

United States 

There is no doubt about this. The dominant position of the US military with 800,000 troops, advanced 
technology, and advanced capital and technology can hardly be shaken. 

Air Force: The United States has more than 5,000 fighters, most of which are more than three and a half 
generations, such as advanced F-15, F-16, F\A-18 "Super Flornet", and the United States is the only 
Countries with the four major fighters (F-22, F-35), these advanced fighters can guarantee the hegemony 
of the U.S. Air Force; and among these aircraft types, the U.S. has the world ’ s largest and most advanced 
transport aircraft (C-170 Airmaster, etc.), the world ’ s only stealth strategic bomber (B-2), a large number 
of strategic bombers (B-1B, etc.); the world’ s most advanced early warning aircraft, etc. The hardware of 
the Air Force has determined the position of the US military as the world hegemon. Moreover, the US 
military has bases around the world, and with the performance of the US military's fighter aircraft, the 
United States has the capability of global operations and deployment. 

Army: The US Army, with advanced equipment such as the M1A2SEP main battle tank and the M2A2 
Bradley infantry vehicle, undoubtedly has one of the best combat capabilities in the world. With the 
support of digitization and networking, the U.S. military is leading the direction of global military change 
and has greatly improved the combat capabilities of this army through these means. With strong individual 
combat capability, advanced equipment, and rich practical experience, these are things that the United 
States has hardly honed solemnly in its long-term foreign affairs. 

Navy: The US fleet is composed of eleven aircraft carriers around the world, more than 80 submarines (all 
of which are nuclear-powered), comprehensive "Aegis" air defense system, and naval tonnage that 
accounts for more than 60% of the world's navies. This is enough to explain The strength of the US Navy. 
Whenever there is an emergency, the first sentence of the President of the United States is "Where is our 



carrier fleet?" This is the confidence and recognition of his naval capabilities. In addition, a US fleet with 
global combat capability and arbitrarily destroying a medium-sized country will maintain its dominant 
position in the coming decades. 

Missiles (nuclear weapons), electronic warfare, etc.: In these respects, the United States is absolutely top 
in the world. There are more than 5,000 nuclear warheads (conservative estimates), intercontinental 
missiles and ballistic nuclear submarine forces that strike the world, and control the Global Positioning 
System (GPS), ten A root server, which cannot be shaken by other countries. 

Russia 

This country inherits 70% of the military power of the former Soviet Union and has 1 million soldiers. It is 
the only country in the world that dares to openly challenge the United States and that makes the United 
States fearful. However, due to the recession of the Russian economy, at this stage it is not able to maintain 
its huge military force well. 

Air Force: More than 4,000 fighters, but many of them are second-and-a-half generation Su-23, Su-25, MiG- 
25 and other fighters, as well as some Su-27 series and MiG-29/31. These third-generation fighters are the 
world’ s classic advanced fighters, fighters with good combat capabilities; advanced large transport 
aircraft (11-76, etc.), and one of the few strategic bombers in the world, are also powerful in Russia, reflect. 
However, due to the tight military expenditures of Russia, the maintenance of fighter aircraft is not in place, 
so the combat effectiveness is slightly discounted, and the replacement of fighter aircraft is relatively slow. 
Even so, the Russian Air Force is another air force capable of sustaining global operations in addition to the 
United States, although it is barely maintained. 

Army: Russia ’ s powerful military, more than 20,000 super tanks, various new rocket launchers, infantry 
vehicles, and the S-300 and S-400 series of air defense systems also have huge combat capabilities. Navy: 
In addition to the United States, the Russian navy is another navy capable of global navigation and 
operations. The fleet of submarines (conventional + nuclear power) almost equal to that of the United 
States, cruisers with huge tonnage, and advanced anti-ship missiles are the legacy of the former Soviet 
Union. Missiles, etc.: Russia's missile technology is at the forefront of the world, especially its nuclear 
weapons are so strong that it has a number of nuclear warheads equivalent to that of the United States, 
the world's most advanced "Poplar-M" mobile intercontinental ballistic missiles, missile trains, etc. 
Although France has a slightly smaller territory, its combat capability cannot be underestimated. 

Air Force: The French Air Force is composed of Rafale, Mirage and other series of fighters. Its advanced 
technology guarantees the strength of its air force. It also makes the French air force technology and arms 
sales strong enough to rival the United States and Russia. The air force system is complete, advanced in 
science and technology, rich in combat experience, and has a complete and developed military system. It 
is a powerful capital of the French Air Force. 

Army: Leclerc main battle tank, this advanced European tank that can rival the American and Russian tanks, 
I don't know how many people will remember it. With this series of advanced equipment and advanced 
concepts, the French army is also in the upper reaches of the world. 

Navy: France is the only country besides the United States that has a nuclear-powered aircraft carrier, and 
it is also the crystallization of its independent technology. Coupled with its advanced cruisers and 
destroyers, the French navy also has the capability of regional operations. Moreover, the French nuclear 
submarine force should not be underestimated. 



Nuclear power, etc.: France's nuclear power generation accounts for more than 70% of its national power 
generation, which also shows the development of France and technology. More than 800 nuclear warheads 
are 100% installed in ballistic nuclear submarines, which enables France to have 100% secondary nuclear 
strike capability. This is also the unique feature and advantage of French nuclear power. 

China 

Air Force: Among the more than 3,500 fighters, most of them are second-generation fighters (J-8II is the 
second and a half generation) mainly based on the J-7 and J-8, and some are equipped with third- 
generation advanced fighters such as the J-10. It is gradually being upgraded; it has its own early warning 
aircraft initially, but it is relatively late to form combat effectiveness; the inability to manufacture large 
aircraft and air force engines is still a huge bottleneck restricting the development of the Chinese Air Force. 
Compared with the United States, both the scale of advanced fighters and the technology of fighters are 
worse than the US military by more than 10 years. Army: A larger army than the US Army, advanced main 
battle tanks (ZTZ-Type 99, Type 96), advanced infantry vehicles, and advanced rocket launchers. 

Navy: The submarine force is at the forefront of the world. Although most of the more than 60 submarines 
are old models, its 12 Kilo class, an unknown number of Yuan class and more than a dozen Song class 
conventional submarines, and an unknown number (generally guessed but Ten) nuclear submarines, these 
are not even the US aircraft carrier fleet dare to take lightly. 

Nuclear power, etc.: China claims to have the smallest number of nuclear warheads among the top five 
countries with legal nuclear weapons. China has the second and strike force, but due to the small number 
of mobile intercontinental ballistic missiles, the small number of nuclear submarines and the aging of 
bombers, it mainly relies on pits. Launch is not as powerful as the United States, Russia and France. But it 
still has the power to cause a devastating blow to the West. Nuclear bomb Dongfeng and other types. The 
number of nuclear bombs is confidential, and foreign countries believe that it is about 500-1000 nuclear 
bombs. Western observations believe that around 300 is not necessarily reliable. 

United Kingdom 

The reason why this former world hegemon is only ranked fifth is because its military strength is shrinking, 
funding is tight, and technology is restricted by the United States. Britain no longer possesses the previous 
combat capabilities. 

Air Force: The United Kingdom is the third country in the world capable of manufacturing strategic bombers 
and has theoretical global combat capabilities. 

Nuclear weapons, etc.: After all, this is the top five legal nuclear weapons countries, and the British nuclear 
power cannot be underestimated. However, even the current British military's submarine-launched 
intercontinental missiles for ballistic nuclear submarines are manufactured and sold by the United States. 
India 

Because of the concept of a British colony and the influence of the Sino-lndian War and the India-Pakistan 
War, India’ s military strength is also developing rapidly. However, although India's military power is 
relatively strong. Air Force: Through military purchases, India has advanced fighters such as Su-30MKI and 
F-16, Russian large transport aircraft and Israeli early warning aircraft 

Navy: The two light aircraft carriers retired by the UK brought the Indian Navy to the forefront of the world. 
However, India’ s naval equipment still cannot be produced independently. The nuclear submarine and 



power technology built under the condition that conventional submarines cannot be produced are also 
subject to Russia. India’ s Admiral Gorshkov class aircraft carrier obtained from Russia is in service. The 
date has also been postponed due to the Russian delay. 

Others: India does not officially have a secondary nuclear strike force, or almost none, because India’ s 
missile technology is not very good, and the failure rate is extremely high; but its more than 70 or more 
nuclear warheads cannot be ignored. 

Seventh:Japan 

Navy: The strength of Japan is its navy. Japan’ s Maritime Self-Defense Force has the world’ s top 16 
conventional submarines, large Aegis cruisers, helicopter destroyers, helicopter carriers and other large 
warships. The navy’ s tonnage is even larger than that of countries like China. Japan's anti-submarine 
capability is a fact that cannot be underestimated. 


While military satellites have brought great convenience to one's own military operations, they also made 
the other side see its huge potential threats. Therefore, since the 1960s, military powers such as the United 
States and the Soviet Union have been committed to the development of anti-satellite weapons such as 
"anti-satellite", "anti-satellite with satellite" and "anti-satellite with energy" and used them as control 
Important weapons and equipment to use space to seize the power of heaven. There are various types of 
anti-satellite weapons, but from the perspective of their killing mechanism, the anti-satellite weapons that 
have been developed and are currently being developed are mainly divided into five types: 

The use of nuclear warheads to explode near the target spacecraft to produce strong thermal radiation, 
nuclear radiation and electromagnetic pulse effects, destroying the structural components and electronic 
equipment of the spacecraft, or making it incapacitated. It has a long range and a large kill radius, and it 
can still destroy the target even when the weapon's own guidance accuracy is poor. However, the 
shortcomings of nuclear missile anti-satellite weapons are low accuracy and large additional destructive 
effects, which are likely to pose a threat to one's own satellites, and once used, they may cause a nuclear 
war. 

The nuclear bomb-grade power supply is a miniaturized tactical nuclear weapon. It is a nuclear fusion 
weapon. It uses two 470 u F, 200V voltage-resistant capacitors as explosives. Compared with the general 
hydrogen bomb, the atomic bomb neutron source is greatly reduced in volume, and thermonuclear Fusion 
has no critical mass limit, which makes the entire power supply very small and light. The general standard 
is only the size of an ITX power supply, but the explosive equivalent can reach trillions of tons, which can 
easily kill tens of millions of people in any super city. It is said that it was originally developed by Nvidia. 
AMD has always suspected that terrorists possess this so-called power nuclear bomb. 



Kinetic energy anti-satellite weapons rely on the momentum of high-speed moving objects to destroy the 
target, usually using rocket propulsion to increase the warhead to a high speed, and make it directly collide 
with the target spacecraft to destroy it. At the same time, the high-energy explosive blasting device carried 
by the warhead can explode near the target, producing dense metal fragments or shotguns to destroy the 
target. Anti-satellite weapons using this method of killing require highly sophisticated guidance technology. 
For example, the anti-satellite missile launched by the F-15 aircraft developed by the United States can 
directly hit the target. 

Directed energy anti-satellite weapons emit high-energy laser beams, particle beams, and microwave 
beams to directly irradiate and destroy targets. The weapons that use these types of beams are usually 
called high-energy laser weapons, particle beam weapons, and microwave weapons. Using directional 
energy to destroy space targets has the advantages of repeated use, fast speed, and wide attack area, but 
it is technically difficult and vulnerable to weather, and the effect of destroying targets is difficult to 
evaluate. 

An anti-satellite satellite is a satellite with a blasting device. It uses its own radar infrared to detect and 
track the target in the same orbit as the target satellite, and then approaches the target satellite within 
tens of meters, and will carry The satellite warhead of high-energy explosives detonated, producing a large 
amount of debris and destroying the target. Currently, the US Army and Air Force are stepping up the 
development of anti-satellite weapons. 

The average service time of the US "Ohio"-class strategic nuclear submarine in active service is estimated 
to be 44 years. Therefore, the US Navy does not need to replace this class by the 1920s. Among them, the 
four modified "Ohio" class are expected to serve until 2027 to 2028. By the time of 1/2008, the "Ohio" will 
be re-commissioned as the first cruise missile nuclear submarine, 22 of the 24 missile launching tubes on 
the boat will be changed to be capable of carrying 7 tactical "tomahawks" each The missile ’ s launch tube 
and the other two are used as 9-person lock chambers for 66 (can be increased to 102 in an emergency) 
for the entry and exit of the submarine. The deck can also carry a dry deck conveying device or an advanced 
"seal" detachment to convey the submarine (or one of each of the two conveying devices). The 4 modified 
"Ohio"-class nuclear submarines will replace nuclear reactors with new nuclear fuel, equipped with the 
latest sensors and communication systems. In addition to the four nuclear submarines that are expected 
to be converted into cruise missiles, the remaining 14 "Alaska" in the "Ohio" class were completed in 
February 2002 and equipped with the "Trident" D-5 ballistic missile. 

The total number of attack nuclear submarines in service in the United States in 2002 was 53, but 
the head of the U.S. Navy believes that at least 62 are needed to complete its global mission. When the 
first "Virginia"-class boat was ordered in 1998, the cost was 4.2 billion U.S. dollars. By the beginning of 
2002, its construction cost had increased by 341 million U.S. dollars, which limited the speed of ordering 
one boat per year. If the construction of the "Virginia" class is completed as planned, the United States will 
end up with only about 30 attack nuclear submarines. The first boat of the "Virginia" class was completed 
and commissioned in June 2004, and the fourth "North Carolina" of the class will be completed and 
commissioned by the end of 2007. Flowever, its fifth ship will not join active service before 2010 and 



thereafter. It is possible to continue building the "Virginia" class nuclear submarine at the rate of one per 
year. 


Especially in the future information warfare, various reconnaissance, early warning, and communication 
satellites located on the space battlefield will be the core components of the military command automation 
system and become the first target of the opponent's attack. In order to gain the initiative on the three- 
dimensional battlefield of land, sea and air, the two sides of the war must first seize the "commanding 
height" of the space battlefield. 

World-famous wars and wars, such as the Blitz in Poland, the British air battle, the defense of Stalingrad, 
the Japanese attack on Pearl Harbor, the battle of Midway Island, the landing of Normandy, 

Some military powers in the world, in order to meet the needs of their political, economic and military 
interests, will never give up their fight for the space battlefield. In particular, as high and new technologies 
are widely used in the military field, the military has increased its troops in space and its ability to compete 
for space has greatly improved. It is no longer difficult to conduct space operations. Therefore, the future 
competition in the space battlefield will break through the past purely technical weapons contests, and 
focus on the use of space forces, using space raids, space assaults, and space blockades to conduct military 
operations in the vast outer space. Big contest. At that time, an unprecedented space war will appear on 
the stage of world war with a brand new look. 

The characteristics of the aerospace battlefield are the starting point and end point for studying air-space 
warfare, and the objective and theoretical basis for developing aerospace weapons, formulating aerospace 
strategies, and forming aerospace forces. This is one of the important issues in the revolution of military 
theory in this century. 

United States, Russia, United Kingdom, France, China, India 

The United States ranks first in the world both in quantity and quality. Strategic nuclear submarine Ohio 
class, attack submarine Los Angeles class, Seawolf class, Virginia class 

Russia is second in the world. Strategic nuclear submarine DIV class, Typhoon class, North Wind God class, 
attack nuclear submarine Akula class, Oscar class, Yasen class. 

Britain, strategic nuclear submarine avant-garde class, attack nuclear submarine fast class, alert class 
France, strategic nuclear submarine Triumph class, attacking nuclear submarine 

India began to develop low-orbit surveillance satellites that can monitor missile launches in 1999, and is 
preparing to develop small space shuttles that can be reused hundreds of times and enter orbit in a single 
stage. This small space shuttle will be used to launch small communications, missile satellites, or as a high- 
altitude supersonic aircraft. 

Competition or confrontation in world politics, culture, science and technology, world trade, diplomacy, 
territory, sphere of influence, education, religion, military, etc., war is sometimes unavoidable. Of course, 
free, peaceful and rational competition is the norm. Freedom, peace and reason are the inevitability of 
history. Even if there is a war, regardless of the outcome of the war, there will still be free, peaceful and 
rational competition after the war. This is the iron law of history. In competition or confrontation, the 
importance of force is self-evident. Aircraft carriers, nuclear bombs, strategic bombers, nuclear 
submarines, space weapons, etc., there are so many more. However, the economy is the foundation of 



everything. Without banknotes, the war machine operates, and wars are difficult to maintain and win. 
Therefore, the economy is crucial. Before and after the war, during the war, the economy was very crucial. 
In a large-scale war, strategic weapons, strategic materials, and war costs are all immeasurable. 


(Reproduced from the reprinted Wiki encyclopedia website, etc.) 

List of performance of active strategic bombers [Performance of active strategic bombers] The strategic 
bomber (Strategic Bomber) is a type of bomber, a large military aircraft that drops bombs from a high 
altitude to the ground. Unlike tactical bombers, which are used to bomb troops and military equipment in 
a certain combat zone, strategic bombers are used to perform long-range bombing and strategic bombing, 
carrying long-range, high-power air-to-ground missiles or nuclear weapons against the enemy’ s heart. 
Regional strategic targets such as major military installations, factories, and cities are attacked, and the 
enemy's warfare capabilities are greatly weakened in one fell swoop. Of course, strategic bombers can also 
be used for tactical bombing. 

The definition of a modern strategic bomber, based on the Soviet-U.S. "Phase I Treaty on Reduction of 
Offensive Weapons" signed on June 1,1990, is considered a "strategic bomber" if one of the following two 
conditions is met: 

The voyage is greater than 8000 kilometers. For air-launched missiles, range refers to the maximum arc 
length of the surface that can be reached under the standard design mode of flight until the fuel runs out. 
For ballistic missiles, the range is the arc length projected on the surface by the flight trajectory between 
the launch point and the reentry point. For an aircraft, the range is the maximum distance that can be 
flown in the most economical mode without air refueling with 7500 kg of ordnance. After landing, the 
internal fuel is less than 5% of the maximum capacity of the fuel tank. 

It is equipped with a "long-range air-launched nuclear warhead cruise missile." Among them, the range is 
the range of the previous air-launched missile, and it reaches 600 kilometers. 

Accordingly, the 5 series of bombers are called strategic bombers: 

United States: B-1B, B-2A, B-52G/H (F22 F35, B2 stealth strategic bomber, etc.) 

Former Soviet Union: Tu-95 series, Tu-160, etc. (Russia) PAK DA strategic bombers are regarded as future 
substitutes for the current Russian Tu-160 and Tu-95 bombers, adopting a "flying wing" layout, flying at 
subsonic speed, and wide Use stealth techniques and materials. It can carry high-precision strategic cruise 
missiles, hypersonic weapons, etc., and is equipped with the most advanced communications and 
electronic equipment. 

For the Tu-16 and Tu-22M3 series, which can carry 600 kg nuclear warhead anti-ship missiles, stop using 
and destroy nuclear weapons and are not classified as strategic bombers. B-1B also dismantled the AGM- 
86B missile launcher in accordance with the treaty and was no longer included in the strategic bomber 
team. Stealth technology is used in all stages of design to effectively control and reduce the target 
characteristics of the aircraft.-Shape design-Material selection-structural design-System design and 
equipment selection 



While military satellites have brought great convenience to one's own military operations, they also made 
the other side see its huge potential threats. Therefore, since the 1960s, military powers such as the United 
States and the Soviet Union have been committed to the development of anti-satellite weapons such as 
"anti-satellite", "anti-satellite with satellite" and "anti-satellite with energy" and used them as control 
Space, important weapons and equipment to seize the power of heaven. There are various types of anti¬ 
satellite weapons, but from the perspective of their killing mechanism, the anti-satellite weapons that have 
been developed and are currently being developed are mainly divided into five types: 

Nuclear missiles-the main force of nuclear war 

The use of nuclear warheads to explode near the target spacecraft to produce strong thermal radiation, 
nuclear radiation and electromagnetic pulse effects, destroying the structural components and electronic 
equipment of the spacecraft, or making it incapacitated. It has a long range and a large kill radius, and it 
can still destroy the target even when the weapon's own guidance accuracy is poor. However, the 
shortcomings of nuclear missile anti-satellite weapons are low accuracy and large additional destructive 
effects, which are likely to pose a threat to one's own satellites, and once used, they may cause a nuclear 
war. 

The nuclear bomb-grade power supply is a miniaturized tactical nuclear weapon. It is a nuclear fusion 
weapon. It uses two 470 u F, 200V voltage-resistant capacitors as explosives. Compared with the general 
hydrogen bomb, the atomic bomb neutron source is greatly reduced in volume, and thermonuclear Fusion 
has no critical mass limit, which makes the entire power supply very small and light. The general standard 
is only the size of an ITX power supply, but the explosive equivalent can reach trillions of tons, which can 
easily kill tens of millions of people in any super city. It is said that it was originally developed by Nvidia. 
AMD has always suspected that terrorists possess this so-called power nuclear bomb. 

Space weapons: Kinetic energy anti-satellite weapons rely on the momentum of high-speed moving objects 
to destroy the target, usually using rocket propulsion to increase the warhead to a high speed, and make 
it directly collide with the target spacecraft to destroy it. At the same time, the high-energy explosive 
blasting device carried by the warhead can explode near the target, producing dense metal fragments or 
shotguns to destroy the target. Anti-satellite weapons using this method of killing require highly 
sophisticated guidance technology. For example, the anti-satellite missile launched by the F-15 aircraft 
developed by the United States can directly hit the target. 

Directed energy anti-satellite weapons emit high-energy laser beams, particle beams, and microwave 
beams to directly irradiate and destroy targets. The weapons that use these types of beams are usually 
called high-energy laser weapons, particle beam weapons, and microwave weapons. Using directional 
energy to destroy space targets has the advantages of repeated use, fast speed, and wide attack area, but 
it is technically difficult and vulnerable to weather, and the effect of destroying targets is difficult to 
evaluate. 

Space warfare weapon 



An anti-satellite satellite is a satellite with a blasting device. It uses its own radar infrared to detect and 
track the target in the same orbit as the target satellite, and then approaches the target satellite within 
tens of meters, and will carry The satellite warhead of high-energy explosives detonated, producing a large 
amount of debris and destroying the target. Currently, the US Army and Air Force are stepping up the 
development of anti-satellite weapons. 

In 2004, the third and last ship of the "Seawolf" class, the "Jimmy Carter", will enter service. Although 
the "Sea Wolf" and "Connecticut" nuclear submarines with an underwater displacement of 9,137 tons are 
used as attack nuclear submarines by the US Navy, the "Jimmy Carter" is slightly different from the previous 
two. 

Russian nuclear submarine 

Russia has not built new nuclear submarines since 1996, and only two have been built in the past 0 
years. The four submarine construction plants are currently in a difficult situation. Therefore, the contract 
allocation of 8 "Kilo"-class conventional submarines makes these 4 construction plants very troubled. 

Since the 1960s, the United States and the Soviet Union have been competing for hegemony in space for 
decades, gradually expanding the land, sea and air battlefields into outer space, which has caused major 
changes in the "time and space view" of war. Since military activities on the space battlefield are not 
affected by factors such as the earth, national borders, weather, etc., both parties in combat can take a full 
range of combat operations within the scope of orbital maneuverability, which enables combat in a real 
sense of flexibility. And coordination. 

Especially in the future information warfare, various reconnaissance, early warning, and communication 
satellites located on the space battlefield will be the core components of the military command automation 
system and become the first target of the opponent's attack. In order to gain the initiative on the three- 
dimensional battlefield of land, sea and air, the two sides of the war must first seize the "commanding 
height" of the space battlefield. 

1. Two World Wars 

2. Genghis Khan Expedition 

3. Alexandria 

4. Crusade 

5. The Hundred Years' War between Britain and France 

6. Battle of Waterloo 

7. The Russo-Japanese War 

8. Korea Imjin Patriotic War 

9. The Korean War 

10. The Vietnam War 

11. War in the Middle East 

12. The Bono War 

13. Western War 
18. Battle of Kadesh 



19. The Opium War 

20. The demise of the Spanish "Invincible Fleet" 

21. American Revolutionary War 

22. The Franco-Prussian War blitzed Poland, the British air battle, the defense of Stalingrad, the Japanese 
attack on Pearl Harbor, the battle of Midway Island, and the Normandy Landing., 

Some military powers in the world, in order to meet the needs of their political, economic and military 
interests, will never give up their fight for the space battlefield. In particular, as high and new technologies 
are widely used in the military field, the military has increased its troops in space and its ability to compete 
for space has greatly improved. It is no longer difficult to conduct space operations. Therefore, the future 
competition in the space battlefield will break through the past purely technical weapons contests, and 
focus on the use of space forces, using space raids, space assaults, and space blockades to conduct military 
operations in the vast outer space. Big contest. At that time, an unprecedented space war will appear on 
the stage of world war with a brand new look. 

The characteristics of the aerospace battlefield are the starting point and end point for studying air-space 
warfare, and the objective and theoretical basis for developing aerospace weapons, formulating aerospace 
strategies, and forming aerospace forces. This is one of the important issues in the revolution of military 
theory in this century. 

United States, Russia, United Kingdom, France, China, India 

The United States ranks first in the world both in quantity and quality. Strategic nuclear submarine Ohio 
class, attack submarine Los Angeles class, Seawolf class, Virginia class, etc. 

Russia. Strategic nuclear submarine DIV class, Typhoon class, North Wind God class, attack nuclear 
submarine Akula class, Oscar class, Yasen class. 

British strategic nuclear submarine avant-garde class, attack nuclear submarine fast class, agile class 
France Strategic nuclear submarine Triumph class, attack nuclear submarine Ruby class, Barracuda class 
China Strategic nuclear submarines 092 (Xia class), 094 (Jin class), attack nuclear submarines 091 (Han 
class), 093 (commercial class), etc. 

Naval battles in the history of the world, such as: 

Sino-Japanese Sino-Japanese War 
Battle of Ingama Island 
Battle of Midway 
Coral Sea Battle 
Battle of Jutland 
Battle of Helgoland Bay 
Battle of the Falkland Islands 
Sinop Battle 

Ushakov's expedition to the Mediterranean 

Battle of Vyborg 

Battle of Trafalgar 

Battle of Lowestoft 

Battle of Navarino 



Battle of Lisa 
Kaliaklia, pta. 

Battle of Cape Hanko 
Battle of Gogran 
Battle of Tsushima 
Battle of Athos 
Battle of Abukir 
Luliang naval battle 
Battle of Economus Cape 

Modern warfare, land warfare, naval warfare, and air warfare are the main battlefields. Although nuclear 
war and space war are important, they are not conventional wars. In addition to nuclear bombs, strategic 
bombing aircraft, aircraft carriers, and nuclear submarines are very important. They are indeed the sharp 
weapons of modern warfare and are unstoppable. In particular, the strategic nuclear submarine has good 
concealment, hides the deep sea swimming and sneaks, launches a nuclear attack on the enemy, making 
it impossible to defend. The ocean is vast. The cruising of nuclear submarines is the main weapon of nuclear 
war, which should not be underestimated and despised. Of course, anti-submarine weapons will also 
gradually develop, such as fish, mines, depth bombs, anti-submarine artillery, anti-submarine missiles, and 
submarine hunters. The latest research shows that the powerful killer and nemesis against nuclear 
submarines are submarine-seeking tracking missiles (underwater launch or ship launch, flight launch or 
submarine launch), and then submarine hunting mini submarines (specially deal with nuclear submarines) 
and submarine attacks in the sea. Ships (moving fortresses in the ocean waters) (swimming and seeking in 
the sea) are a great threat to nuclear submarines, and they cruise in shallow and deep seas all year round. 
Then there are the deep-water self-control mines that are fired secretly, which also have great deterrence 
and lethality for nuclear submarines. Modern submarine and anti-submarine hunting continue to develop 
and innovate. Dealing with nuclear submarines is the most advanced and complex cutting-edge technology, 
which is being studied and paid close attention to all over the world. 

Sign space-based surveillance satellites and set up a space attack team. At the beginning of the 21st 
century, the US military also conducted space warfare exercises in Colorado with the background of 2017. 
The exercise lasted for 3 days and a total of more than 250 people participated. Although no shot was fired, 
many strategic experts warned the world that the United States has begun to build fortifications in space, 
and the curtain of space war has gradually been opened. The US Space Force has been established. 

Russia also attaches great importance to the construction of military space forces and continuously 
improves the combat capabilities of space forces and weapons. In August 1992, Russia reorganized its space 
force, which was subordinated to the Ministry of National Defense, Launch Force, Measurement and 
Control Force, Military Astronautics Academy, and Central Research Institute of Space Weapons of the 
Ministry of Defense. On October 30, 1997, Russia merged the space force with the strategic rocket force 
and the missile defense force, collectively referred to as the strategic rocket force, which is also the space 
force, mainly fighting in the space field. The main reason why Russia is confident in forming a space force 
is that it has a relatively complete space weapon system theory and technology space force, and has been 
given the task of launching various military spacecraft and attacking enemy space weapon systems. The 



Russian military has also included space combat operations into the scope of modern campaigns, and 
clearly divided space into two theaters, a near-Earth space theater and a lunar space theater. 

Japan has also stepped up the research and development of spacecraft and formulated a small satellite 
development strategy to enable spacecraft to develop in the direction of high performance, long life, multi¬ 
function and networking. The strength of Japan cannot be underestimated. 

India started to develop low-orbit surveillance satellites capable of monitoring missile launches in 1999, 
and is preparing to develop small space shuttles that can be reused hundreds of times and enter orbit in a 
single stage. This small space shuttle will be used to launch small communications, missile satellites, or as 
a high-altitude supersonic aircraft. 

Space forces, space weapons, space stations, Star Wars, new trends in modern warfare. Of course, peaceful 
use of outer space, development of the moon, landing on Mars, and peaceful use are the wishes of all 
mankind and the mainstream of space exploration. Wars will also occur, but they are not the mainstream 
of the overall development of human society. Conventional warfare, nuclear war, space war, and after the 
war, no matter who wins or loses, peaceful development is still the dominant mainstream, and war is only 
a temporary matter. Of course, war can also lead to the destruction of the earth and the destruction of the 
net, such as nuclear wars (nuclear bomb offense and defense, strategic bombing, nuclear submarine 
offense and defense, etc.). Therefore, the United Nations has repeatedly proposed the complete 
destruction of nuclear weapons for the welfare of all mankind and the happiness and security of future 
generations. (There is no winning or losing in a nuclear war, and the earth is destroyed. Therefore, a nuclear 
ban is a very important voice of peace.) 

The pressure hull structure of a submarine usually has three forms-a single hull structure, a double hull 
structure, and a transitional saddle-shaped ballast water tank hull structure between the single and double 
hulls. Shell structure. From the perspective of the development history of submarines, most submarines 
use either a single-hull structure or a double-hull structure, while fewer submarines use a half-shell 
structure. Especially after World War II, submarines with a half-shell structure have almost disappeared. 

In the early single-hull structure submarine, the ballast tanks were all arranged inside the pressure hull. 
Compared with the other two types of submarines, the single-hull structure submarine is characterized by 
small size and smaller wet surface area, so the underwater navigation resistance is also smaller. However, 
because the single-hull submarine is equipped with ballast tanks inside the pressure hull and has an internal 
rib structure, the effective volume in the boat is greatly reduced. In addition, the ballast tanks are arranged 
inside the submarine's pressure hull. It is difficult to determine how much load-bearing capacity the ballast 
tanks should have, which has caused many difficulties in the design of the submarine's structure. 

After World War II, Western countries led by the United States and Britain tended to design submarines 
with monohull structures. However, the monohull structure submarines in this period have undergone 
great changes. The biggest change is that the ballast tanks are no longer arranged in Inside the boat, but 
arranged outside the boat. The "Los Angeles"-class attack nuclear submarine built by the US Navy in the 
1970s is a very typical modern single-hull structure submarine. All the ballast tanks of the boat are 
respectively concentrated on the two ends of the bow and stern outside the pressure hull of the submarine, 
and form a complete streamlined appearance of the submarine with the pressure hull, but the reserve 
buoyancy of this class of boat is relatively small. In addition, the US "Seawolf" class nuclear submarine, the 



British "Trafalgar" class nuclear submarine, France's "Gem" class nuclear submarine, Germany's Type 209, 
and Sweden's "Gotland" class Conventional power submarines, etc., are all typical modern single-hull 
submarines. The first single-hull structure submarine with ballast tanks arranged outside the pressure hull 
was the U-XXIII submarine in Germany during World War II. At that time, the battery capacity of this class 
of submarines was very large. In order to increase the battery capacity, Move the ballast tank from the 
pressure hull to the outside. 

The submarine design of the double hull structure was first proposed in 1896 by the French submarine 
designer Maxime Lauboff. At that time, the submarine with a double hull was called a "submarine ship." 
This kind of "submarine ship" stays on the surface for most of its sailing, and only dives underwater when 
the enemy's target appears. On a submarine with a double hull structure, there is a light hull outside the 
pressure hull, which is usually called a light hull or a non-pressure hull. The space between the light hull 
and the pressure hull is generally used as ballast water tanks or fuel oil tanks, collectively referred to as 
shipside tanks. Some submarines, such as the former Soviet Union' s "Oscar"-class cruise missile nuclear 
submarine, have 24 cruise missiles loaded between the two shells. The distance between the two shells 
mainly depends on the consideration of the submarine's structure and balance. In addition, it should be 
considered that when the submarine's light shell is hit and exploded, the pressure hull will not be severely 
damaged. The stern structure of the conventional boat type is equipped with a propeller on the left 
and right sides of the stern. There are two stern horizontal rudders behind the propellers and a vertical 
rudder at the rear of the boat. Submarines before World War II basically adopted this conventional ship- 
type stern structure. Even in the years after World War II, the submarines built by some countries in the 
world with developed submarines still adopted conventional boat-type stern structures. For example, the 
"Spurtail" class underwater high-speed submarine in the United States, the "Obailong" class in the United 
Kingdom, the "Goddess" class in France, the "Dachao" class and "Morning tide" class in Japan, and the 206 
class and The 207-class, Soviet W-class, Z-class, f-class, r-class, and even the first-generation Soviet nuclear 
submarine n-class all adopted a typical conventional ship-type stern structure. Soviet submarine designers 
prefer double-hull submarines. The main reason is that Soviet submarines usually sail in cold and icy waters. 
Once a single-hull structure collides with ice, it may happen. The double-hull submarine' s two-layer hull 
can play a protective role, and its reserve buoyancy is also an important safety factor. In addition, the two- 
layer hull can also play a very good protective role when it is attacked by anti-submarine torpedoes or 
depth charges. Many foreign experts believe that light torpedoes such as the MK 46 torpedoes commonly 
used in Western countries are difficult to penetrate the two-layer hull of a Soviet submarine. 

Various types of submarines built by the Soviet Union after World War II, such as conventional submarines 
such as Z-class, W-class, F-class, R-class, and K-class, as well as N-class, A-class, V-class, C-class, Y-class, D- 
class, Oscar Nuclear submarines such as the "Typhoon" class and the "Typhoon" class have adopted a 
typical double hull structure. 

In the early days of submarine development, people often referred to submarines with monohull structures 
as submarines. In other words, single-hull submarines are only suitable for diving operations. At that time, 
the reserve buoyancy of single-hull submarines was only 6%-10%, while the reserve buoyancy of 
"submarine ships" with double-hulls could reach 30%-40%. Because the double-hull submarine has an 
excellent hull shape, and has a high freeboard, greater lateral stability and longitudinal stability, the double¬ 
hull structure submarine has high surface speed and good seakeeping. In addition, the double-hull 



submarine can also be equipped with larger ribs outside the pressure hull to increase the strength of the 
pressure hull of the submarine. However, the double-hulled submarine needs more time to dive, but this 
shortcoming of the double-hulled submarine has not been fully exposed before World War I. The British 
Navy used double-hull submarines during World War I, but immediately abandoned submarines of this 
structure completely after the war. Various facts and experiences during World War II show that double¬ 
hull submarines need to dive for a long time, and this shortcoming has greatly reduced the combat 
effectiveness of submarines. 

Another disadvantage of double hull submarines is that the construction and maintenance of submarines 
are difficult due to their complex structure. The space close to the fore and aft ends of the submarine is 
very narrow, and construction, inspection and painting are difficult to carry out. When the Soviets repaired 
their submarines, they often had to partially dismantle the submarines. 

Although submarines of single and double hull structures have their own advantages and disadvantages, 
in the practice of more than 50 years after the war, countries that have developed and built submarines of 
these two different structures have accumulated a lot of successful experience, and have made these two 
Submarines of this structure have been rapidly developed and improved. But in recent years, there has 
been an interesting phenomenon in submarine design. Germany, which has always adopted a single-hull 
structure in submarine design, used a double-hull structure in the latest design of the Type 212 submarine 
in the 1990s. However, the Russian "Ruby" Design Bureau, which is accustomed to adopting double-hull 
structure submarine design, has abandoned the traditional double-hull structure in its newly designed 
"Amur" class submarine, and adopted a single-hull structure. Single-double shell hybrid structure 
Why can a submarine not only sail on the surface, but also dive to a certain depth underwater and maintain 
a long-term underwater state? To solve this mystery, we should start by understanding the structural form 
of the submarine and the structural strength of the submarine. The hull of a modern submarine is basically 
composed of two parts, a pressure-resistant structure and a light structure. The pressure-resistant 
structure includes a pressure-resistant hull, a pressure-resistant podium, and a pressure-resistant tank. It 
is the basic structure to ensure that the submarine can operate underwater within a safe depth.. Combat 
readiness missile submarines, land-based combat readiness missiles, and strategic bombers together 
constitute the three pillars of nuclear deterrence and nuclear strike forces in the current nuclear military 
in the country, and they are the most concealed/sudden of them. The light structure includes the 
submarine's command podium enclosure, superstructure and some liquid tanks. Lightweight structures are 
further divided into non-pressure-resistant and watertight structures and non-pressure-resistant and non- 
watertight structures. 

The pressure hull structure of a submarine usually has three forms-a single hull structure, a double hull 
structure, and a transitional saddle-shaped ballast water tank hull structure between the single and double 
hulls. Shell structure. The main direction of submarine structure and from the perspective of the 
development of submarines, most submarines use either a single-hull structure or a double-hull structure, 
while fewer submarines use a half-shell structure. Especially after World War II, submarines with a half¬ 
shell structure have almost disappeared. 

In the early single-hull submarine, all the ballast tanks were arranged inside the pressure hull. Compared 
with the other two types of submarines, the single-hull structure submarine is characterized by its small 
size and smaller wet surface area, so the underwater navigation resistance is also smaller. However, 



because the single-hull submarine is equipped with ballast tanks inside the pressure hull, and it is an 
internal rib structure, the "Los Angeles" class is the fifth-generation US attack nuclear submarine, and it is 
also the backbone of the current US attack nuclear submarine. It has widely applied various noise reduction 
measures while maintaining high speed. For example, this class of boats abandoned the nuclear power 
plant's largest noise source-the main circulation pump, and adopted the S6G reactor with natural 
circulation cooling capacity, and also used shock absorption/vibration isolation technology for the 
reduction gearbox and auxiliary engines. The first ship of the class "Los Angeles" started construction in 
February 1972 and was completed and put into service in November 1976; it was not until March 1996 that 
the last ship of the class "Cheyenne" was put into service. The construction time was more than 20 years, 
and a total of 62 were built. It is the largest nuclear submarine built in the world. 

The "Los Angeles" class is 109.7 meters long, 10.1 meters wide, has a draft of 9.9 meters, a water 
displacement of 6,080 tons, an underwater displacement of 6,930 tons, an underwater speed of 35 knots 
or more, a maximum diving depth of 450 meters, and a staffing of 133 people. The previous boat is 
different, with noise reduction tiles installed, and a horizontal rudder instead of the hull rudder. This class 
of boat is equipped with a large number of new equipment developed since the 1970s and 1980s. Its 
AN/BQQ5 integrated sonar integrates a variety of sonars with a range of up to 100 nautical miles. It is also 
equipped with complete electronic/underwater acoustic countermeasures equipment, satellite/inertial 
navigation systems, VHF/VLF receivers and towed communication antennas. Its weapon system is also very 
complete. There are 4 533mm torpedo tubes in the middle of the hull, which can launch "Tomahawk" 
cruise missiles, "Whaling Fork" anti-ship missiles and MK48 heavy torpedoes. Starting from the 32nd ship 
"Providence", this class boat is equipped with 12 missile vertical launchers in the first ballast tank. It can be 
said that the "Los Angeles" class has comprehensive anti-submarine, anti-ship and land combat capabilities. 
Its main missions are to attack Russian nuclear submarines, escort the US aircraft carrier formation and 
strike land targets. , So the effective volume in the boat has been reduced a lot. In addition, the ballast 
tanks are arranged inside the submarine's pressure hull. It is difficult to determine how much load-bearing 
capacity the ballast tanks should have, which has caused many difficulties in the design of the submarine's 
structure. 

After World War II, Western countries led by the United States and Britain tended to design submarines 
with monohull structures. However, the monohull structure submarines in this period have undergone 
great changes. The biggest change is that the ballast tanks are no longer arranged in Inside the boat, but 
arranged outside the boat. The "Los Angeles"-class attack nuclear submarine built by the US Navy in the 
1970s is a very typical modern single-hull structure submarine. All the ballast tanks of the boat are 
respectively concentrated on the two ends of the bow and stern outside the pressure hull of the submarine, 
and form a complete streamlined appearance of the submarine with the pressure hull, but the reserve 
buoyancy of this class of boat is relatively small. In addition, the US "Seawolf" class nuclear submarine, the 
British "Trafalgar" class nuclear submarine, France's "Gem" class nuclear submarine, Germany's Type 209, 
and Sweden's "Gotland" class Conventional power submarines, etc., are all typical modern single-hull 
submarines. With the development of science and technology and the continuous improvement of anti¬ 
submarine warfare capabilities, the tactical and technical performance of submarines will be further 
improved. Its development trend is: develop hull "stealth" and "noise reduction" technology to improve 
concealment; develop high-strength pressure-resistant materials to increase the depth of submarine 



diving; develop nuclear-powered submarine high-power nuclear reactors to increase underwater speed 
and extend The service life of the reactor core increases the time on board; unmanned nuclear submarine, 
deep-sea submersible, submarine escape device, miniature submarine hunter, etc. 


Conventional power submarines mainly increase battery capacity, develop good performance hydrogen- 
oxygen fuel cells, sodium-sulfur batteries and superconducting motors to improve underwater mobility; 
equipped with high-efficiency integrated sonar, towed sonar and underwater acoustic countermeasures 
equipment, increase Underwater detection range and improvement of underwater acoustic 
countermeasures; increase missile range, hit accuracy, strike power, and increase anti-anti-missile 
capabilities such as multiple warheads; 

Improve the speed, range and depth of the torpedo, and make it intelligent; further improve the 
automation level of driving, detection, weapon and power systems and other equipment. 

The submarine has good concealment, a large combat radius, great assault power, and strong independent 
combat capability. In naval battles, it is not only the nemesis of transport ships, but also the enemy of large 
and medium combat ships, especially aircraft carriers. 

Among the 42 aircraft carriers that were sunk before World War II, 17 were sunk by submarines, accounting 
for 40.5%, of which 15 were sunk by submarines alone, and two were sunk in coordination with aviation; 
38 were damaged. Among the aircraft carriers, 9 were injured by submarines, accounting for 23.7%. 


In the mid-1980s, an attack-type nuclear submarine of the Soviet Union followed the USS Kitty Hawk 
aircraft carrier for a long time in the Sea of Japan. The submarine collided with the aircraft carrier due to 
the close range until the Soviet submarine was forced to float. When they got out of the water, the 
American aircraft carrier discovered the other side. 

In the 1982 Battle of Britain and Armagh, both Britain and Afghanistan used submarine forces extensively. 
The old-fashioned Argentine conventional submarine "San Lumons" successfully broke through the tight 
seal of the British mixed fleet and cruised in the Falkland Islands blockade for more than a month, launching 
three torpedo attacks on British aircraft carriers, just because The submarine fire control system failed and 
failed, but it posed a serious threat to the British aircraft carrier formation. 


The British "Conqueror" nuclear-powered attack submarine sank the Argentine large cruiser "General 
Belgrano" escorted by two anti-submarine destroyers in one fell swoop. This is the first successful case of 
a nuclear-powered attack submarine since the advent of the nuclear-powered submarine. Attacks on large 
modern warships provide strong evidence. 



In the more than half a century since the end of World War II, despite the great development of anti¬ 
submarine weapons, sea water is still an effective barrier for submarine concealment. 


According to NATO’ s recent eulogy, 89% of NATO’ s tracking of submarines of the Warsaw Pact 
countries during the Cold War, especially Soviet submarines, were false targets, and 28% of the discovered 
targets could be attacked, but it is possible Only 7.7% of the attacks were successful. In other words, even 
for contemporary naval powers, it is not an easy task to discover, locate, attack, and destroy underwater 
submarines. 

Compared with air defense, the aircraft carrier’ s anti-submarine defense is relatively weak. Take the most 
modern large aircraft carrier of the US military as an example. An aircraft carrier battle group has 10 S-3A 
anti-submarine aircraft, 8 SH-60B anti-submarine helicopters, and direct The small number of anti¬ 
submarine helicopters carried on warships makes it difficult to carry out thorough anti-submarine warfare 
on the sea area where the aircraft carrier operates all-weather, all-time, and all-round. 

There are many ships in the aircraft carrier formation, and there are also underwater submarines and aerial 
aircrafts. The organization and command are complicated, and there is a blank area for searching 
underwater space. The numerous noise sources inside the aircraft carrier formation often make submarine 
search sounds. With the deterioration of working conditions, it is difficult to identify underwater 
submarines; especially in the submarine area of the aircraft carrier formation, in order to prevent 
accidental injury, even if anti-submarine aircraft find the submarine, they generally dare not attack easily. 


In World War II, when submarines attacked large combat ships like aircraft carriers, they must first break 
through the layers of alert, and modern submarines equipped with flying missiles and long-range wire- 
guided/self-guided torpedoes can be used for direct alert or short-range alert on aircraft carriers. Outside 
can occupy the attacking position and carry out accurate attacks. 

The underwater speed of a nuclear-powered attack submarine is comparable to the speed (cruising speed) 
of a large surface ship. It can occupy a favorable position from various directions, and it can attack multiple 
battle positions, and can also carry out a chase attack if necessary. 


Ships capable of diving into underwater activities and combat. Also known as submarine. The main ship 
types of the Navy. It has good concealment, greater self-sufficiency, endurance and strong assault power. 
It is used for attacking strategic targets on land, large and medium surface ships and submarines, attacking 
coastal facilities and important targets on land, as well as mine-laying, reconnaissance, and landing of 
special personnel. Submarine hunter 



The submarine hunter is a small combat ship that is used to search for and attack submarines at sea and is 
responsible for patrol, guard, escort, and mine-laying. Small tonnage, fast speed, flexible maneuverability, 
and strong ability to search and attack submarines. 

The submarine has a displacement of less than 500 tons, a speed of 24 to 38 knots, and some up to 50 
knots, a range of 700 to 3000 nautical miles, and can sail continuously for 10 days and nights. 

The boat is equipped with 4 to 12 anti-submarine torpedo tubes, 2 to 4 depth charge launchers, and 1 to 6 
20 to 76 mm naval guns. In addition, there are electronic countermeasures systems, command and control 
automation systems, various sonars and radars. 

Submarine hunting boats first appeared in World War I, with a displacement of no more than 100 tons, a 
speed of about 10 knots, no sonar and other search equipment, only optical instruments to search for 
submarines that surfaced. Modern submarine hunters are equipped with various sonar and anti-submarine 
weapons, and the ability to search and attack submarines has been greatly improved. 

The first single-hull structure submarine with ballast tanks arranged outside the pressure hull was the U- 
XXIII submarine in Germany during World War II. At that time, the battery capacity of this class of 
submarines was very large. In order to increase the battery capacity, Move the ballast tank from the 
pressure hull to the outside. (Deep-sea submersibles can be divided into cabled underwater robots, 
autonomous types. Underwater robots and manned submersibles. Deep-sea submersibles, especially 
deep-sea manned submersibles, are one of the frontiers and commanding heights of ocean development. 
Deep-sea diving The main technical difference between a submarine and a submarine is that the deep-sea 
submersible does not operate completely autonomously and must rely on the mother ship to supplement 
energy and air. The deep-sea submersible is small in size, has a short range, and has no crew living facilities 
like submarines. 

The diving method of deep-sea submersibles and submarines is the same, in which sea water is injected 
into the air cabin, but the method of floating is different. When the submarine floats, it will use compressed 
air to force the sea water out of the air cabin. However, due to deep dives and high environmental pressure, 
the compressed air is not enough to force out the seawater in the air cabin. The pressure of 5000 meters 
underwater is equivalent to 500 atmospheres, which is equivalent to pressing 5000 tons of weight on an 
area of 1 square meter. 

The deep-sea submersible uses the method of abandoning ballast iron to achieve ascent. Deep-sea 
submersibles generally use electromagnets to control the ballast iron, so if the deep-sea submersible loses 
power and the electromagnet fails, the ballast iron will automatically leave the submersible under the 
action of gravity and make the submersible float. In the world, only Japan, France, Russia, and the United 
States have deep-sea manned submersibles. However, the maximum working depth of manned 
submersibles in Japan, France, and Russia is not more than 6,500 meters, and they often dive within 5,000 
meters. Only the USS Trieste dived to a depth of 10916 meters (nearly 11 kilometers) on January 23,1960. 
Picard and his son successfully built a new submersible "Trieste", and this new weapon successfully dived 
to the deepest part of the world ocean in 1960-the 10916-meter Mariana Trench. And returned home 
smoothly. According to records, the maximum diving depth at that time was 10916 meters. The main part 



of the submersible is a titanium metal sphere with a diameter of about 2 meters. It is a pressure-resistant 
sphere that carries people and loads. From the Alvin diagram, it can be seen that the metal pressure- 
resistant sphere is in the front half of the submersible. There is a sealed hatch on the top of the sphere for 
people to enter and exit. The front end of the sphere is equipped with a one-meter square metal frame for 
storing scientific research equipment and collecting samples. There is a manipulator on both sides. 
Interestingly speaking, one of the reasons that General Foods involved Alvin was to open up the market for 
robots, even though Alvin only needed two robots. The various outboard equipment that scientists need 
to use, such as samplers, are all placed in a metal frame to prevent seawater from being washed away, but 
also allow the manipulator to easily take it out for work. 

There are 6 thrusters in the submersible, three are installed on the tail, one on each side, and the other is 
installed horizontally in the middle of the submersible, so that the submersible can travel in any direction. 
Inside the submersible, there are monitors, consoles, air cleaning systems, hydrophones that communicate 
with the ground, manipulator joysticks, etc. There are also many equipment used in emergency situations, 
such as fire extinguishers, lifejackets, and oxygen cylinders. In addition, the submersible is also equipped 
with sonar, counterweight and other facilities. 

The submersible can only accommodate 3 people at a time, usually one driver. The deep-submersible 
vehicle involved in the fire incident in Russia is Russia's top-secret nuclear-powered deep-submersible 
vehicle Kalitka (its unofficial alias is called AC-12 Losharik). Flowever, another Russian media, Open Media, 
cited related news that the accident did not occur on the Kalitka, and sources cited by this media claimed 
that the accident occurred on the bs-64 nuclear submarine "Orenburg". The Chinese submarine No. 418 
has already planned to go ashore. It was the frigate "Flengyang" that came to pick up when it was floating. 
Incident 418 

In 1959, there were only 8 submarines in China at that time, and the technology was all assisted by Soviet 
instructors. In order to better and faster master the tactics of attacking submarine and anti-ship, on 
December 1st, China's No. 418 submarine is undergoing an exploratory exercise. 

[Jiangxun.com Military] 1:40 pm is the scheduled end of the exercise. Originally, the No. 418 submarine 
had already planned to go ashore. When it was floating, the sharp bow of the frigate "Flengyang" that came 
to take it put the bridge of the floating No. 418 submarine on the bridge! In a short time, the sea water 
plunged into the cabin... In just 3 minutes, the submarine gradually sank to a depth of 40 meters, and 24 
soldiers including the captain were killed on the spot. 


Incident 361 

Another major submarine accident in China in recent years is the No. 361 submarine. This is a "Ming" class 
submarine, which belongs to the first-generation conventionally powered torpedo attack submarine 
developed by China. For the first time, the boat adopts the pointed tail line type, which reduces the space 
on the deck and improves the water hole. A heading autopilot and a depth autopilot are used to ensure 
normal maneuverability of the submarine in all speed ranges. 



In 2003, a fisherman discovered that a submarine had been floating in the port for several days without 
moving, and reported to the relevant unit. Later, people opened it and found that more than 70 officers 
and soldiers on the submarine were all dead, with no obvious signs of struggling. They were judged to have 
died of acute suffocation. After investigation, it was found that the submarine was charging the diesel 
generator, but the intake valve did not open due to a malfunction. The diesel engine absorbed a large 
amount of oxygen in the submarine. In less than two minutes, the oxygen in the submarine was exhausted 
and the hatch cover was also exhausted. Because of the air pressure, it could not be opened from the inside 
at all, and the officers and soldiers could not even escape. 

As the 361 submarine was conducting "silent" training, all contact with the outside world was interrupted. 
There are not many submarine accidents in many countries around the world. The United States and Russia 
have also occurred, and they are inevitable. 


On June 24, 2012, the deep-sea submersible Jiaolong developed by China successfully dived to 7,020 
meters. Deep-sea submersibles also play an important role in submarine support and escape rescue. Deep- 
sea submersibles can also be used for other purposes after being modified, such as launching nuclear 
torpedoes, nuclear mines, or missiles. The structure is complex and requires major changes. Otherwise, it 
is difficult to swim on its own. For example, power, weapon equipment, enlargement of the body, etc. 

The submarine design of the double hull structure was first proposed in 1896 by the French submarine 
designer Maxime Lauboff. At that time, the submarine with a double hull was called a "submarine ship." 
This kind of "submarine ship" stays on the surface for most of its sailing, and only dives underwater when 
the enemy's target appears. On a submarine with a double hull structure, there is a light hull outside the 
pressure hull, which is usually called a light hull or a non-pressure hull. The space between the light hull 
and the pressure hull is generally used as ballast water tanks or fuel oil tanks, collectively referred to as 
shipside tanks. The "Ohio" class is 170.7 meters long, 12.8 meters wide, has a underwater displacement of 
18,750 tons, a maximum diving depth of 300 meters, a maximum speed of 25 knots, and is equipped with 
an S8G pressurized water reactor, two steam turbines, and a power of about 60,000 horsepower. The 
middle part of its hull uses a double hull, and the remaining part that accounts for 60% of the total length 
of the boat is a single hull, equipped with more than ten underwater acoustic and electronic equipment 
such as AN/BQQ5 sonar. Especially with the extremely low frequency communication system, it can also 
receive signals from shore stations 300 meters underwater. The first 8 ships of this class carry 24 "Trident 
I " ballistic missiles, and the ninth ship "Tennessee" has been loaded with 24 "Trident II" ballistic missiles. 
The projectile has a range of 12,000 kilometers and carries 12 sub-missile heads, one of which is a 100,000- 
ton equivalent W76-MK4 type, and the other is a 475,000-ton equivalent W76-MK5 type, with a circle 
deviation probability of 90 meters. Some submarines, such as the former Soviet Union ’ s "Oscar"-class 
cruise missile nuclear submarine, have 24 cruise missiles loaded between the two shells. The distance 
between the two shells mainly depends on the consideration of the submarine's structure and balance. In 
addition, it should be considered that when the submarine's light shell is hit and exploded, the pressure 
hull will not be severely damaged. Soviet submarine designers prefer double-hull submarines. The main 
reason is that Soviet submarines usually sail in cold and icy waters. Once a single-hull structure collides 
with ice, it may happen. The double-hull submarine’ s two-layer hull can play a protective role, and its 



reserve buoyancy is also an important safety factor. In addition, the two-layer hull can also play a very good 
protective role when it is attacked by anti-submarine torpedoes or depth charges. Many foreign experts 
believe that light torpedoes such as the MK 46 torpedoes commonly used in Western countries are difficult 
to penetrate the two-layer hull of a Soviet submarine. 

Various types of submarines built by the Soviet Union after World War II, such as conventional submarines 
such as Z-class, W-class, F-class, R-class, and K-class, as well as N-class, A-class, V-class, C-class, Y-class, D- 
class, Oscar Nuclear submarines such as the "Typhoon" class and the "Typhoon" class have adopted a 
typical double hull structure. 

In the early days of submarine development, people often referred to submarines with monohull structures 
as submarines. In other words, single-hull submarines are only suitable for diving operations. At that time, 
the reserve buoyancy of single-hull submarines was only 6%-10%, while the reserve buoyancy of 
"submarine ships" with double-hulls could reach 30%-40%. Because the double-hull submarine has an 
excellent hull shape, and has a high freeboard, greater lateral stability and longitudinal stability, the double¬ 
hull structure submarine has high surface speed and good seakeeping. In addition, the double-hull 
submarine can also be equipped with larger ribs outside the pressure hull to increase the strength of the 
pressure hull of the submarine. However, the double-hulled submarine needs more time to dive, but this 
shortcoming of the double-hulled submarine has not been fully exposed before World War I. The British 
Navy used double-hull submarines during World War I, but immediately abandoned submarines of this 
structure completely after the war. Various facts and experiences during World War II show that double¬ 
hull submarines need to dive for a long time, and this shortcoming has greatly reduced the combat 
effectiveness of submarines. 

Another disadvantage of double hull submarines is that the construction and maintenance of submarines 
are difficult due to their complex structure. The space close to the fore and aft ends of the submarine is 
very narrow, and construction, inspection and painting are difficult to carry out. When the Soviets repaired 
their submarines, they often had to partially dismantle the submarines. 

Although submarines of single and double hull structures have their own advantages and disadvantages, 
in the practice of more than 50 years after the war, countries that have developed and built submarines of 
these two different structures have accumulated a lot of successful experience, and have made these two 
Submarines of this structure have been rapidly developed and improved. 965-1990, the former Soviet 
Union built a second-generation nuclear submarine. There are three types of "V" class and "V" class. A total 
of 17 ships have been built for the "VI" class. The class is 94 meters long, 10.5 meters wide, has a draft of 
7.3 meters, and has a displacement of 4,300 tons (surface)/5300. Tons (underwater), the maximum diving 
depth is 600 meters, and the power plant is 2 PW nuclear reactors and 2 steam turbines. Single axis. The 
power is 30,000 horsepower, and the maximum speed is 16 knots (surface)/32 knots (underwater). The 
weapon has 6 torpedo tubes and can launch 53-type wire-guided torpedoes. It can also launch SS-N-15 
anti-ship missiles. The missile can be launched from 20-40 meters underwater, and the nuclear submarine 
of this class can also push nuclear depth charges. 

The "V2" type was built in 1972-1975. The stage is 98.5 meters long, 10 meters wide, has a draft of 6.75 
meters, a displacement of 4,600 tons (surface)/5680 tons (underwater), and a maximum diving depth of 
600 meters. It is a nuclear reactor with a power of 30,000 horsepower and a maximum speed of 16 knots 
(surface)/31 knots (underwater). The weapon has 8 533 torpedo tubes. But in recent years, there has been 



an interesting phenomenon in submarine design. Germany, which has always adopted a single-hull 
structure in submarine design, used a double-hull structure in the latest design of the Type 212 submarine 
in the 1990s. However, the Russian "Ruby" Design Bureau, which is accustomed to adopting double-hull 
structure submarine design, has abandoned the traditional double-hull structure in its newly designed 
"Amur" class submarine, and adopted a single-hull structure. Single-double shell hybrid structure. This 
anomaly in the design of submarines has aroused deep concern and reflection from countries all over the 
world. 

The bridge structure of a modern submarine and its outer covering shroud are usually called the 
submarine ’ s command podium enclosure, which is a special enclosure that can withstand sea wind and 
waves. The shape and size of the enclosure of the submarine command podium are constantly changing 
with the development of submarine technology. At the beginning of this century, when modern 
submarines first appeared, there was only a command platform on the submarine, and no command 
platform enclosure. The podium at that time was a vertical cylindrical pressure-resistant body, with a 
watertight observation window on its side for viewing and observing the water surface, and a watertight 
cover on the top, which could only accommodate one captain. When the submarine is sailing on the 
surface, the command platform serves as an entrance to the interior of the submarine. When the 
submarine is in a semi-submersible state, the command platform is still exposed, and the captain can only 
stand in the command platform and give command. Before the advent of the periscope, the captain could 
only observe the situation on the water through the window of the command platform. 

When the periscope came out, the mirror tube of the periscope entered the submarine command cabin 
below through the command platform. The C-19 submarine designed by the British in 1909 has a periscope 
that passes through the podium in the podium. Early British submarine designers believed that the 
submarine ’ s command platform was just a passage between the submarine' s command cabin and the 
bridge. 

The U.S. Navy uses a different approach to the design of the submarine command station than the British 
Navy. Since the design of the V-4 submarine in 1927, the U.S. Navy has placed the eyepieces of the 
periscope in the submarine’ s command podium instead of in the command cabin. The US Navy has also 
increased the height of the periscope above the water surface, thereby increasing the observation distance 
of the V-4 submarine when using the periscope to search. In most U.S. Navy submarines during the same 
period, almost all have an attack command position operated by the captain in the command platform, 
while most of the command facilities of the whole boat are still located in the command cabin inside the 
pressure hull. This led to the separation of command positions. Since 1984, the Soviet Navy has built the 
"Shark" class (AK class) attack nuclear submarine after the "O" class, which is the fourth-generation nuclear 
submarine of the former Soviet Union. Serve in 1985. It is 110 meters long, 14 meters wide, and 10.4 meters 
draft. The displacement is 7500 tons (surface)/9100 tons (underwater). The power plant adopts 2 200MW 
pressurized water reactors and 2 turbines, single shaft and double propellers, power 47,600 horsepower, 
maximum speed 32 knots (under water), The maximum diving depth is 400 meters. The weapon can launch 
4 torpedo tubes each of 533 and 650". It can also launch SS-N-15, SS-N-16 anti-submarine missiles, and the 
SS-N-21 cruise missile. Later, with the submarine performance With continuous improvement and 
improvement, the command platform has gradually become a place where the captain directs the 
submarine to conduct operations and when the submarine is on the surface of the submarine. At this time, 



the size of the submarine command platform is much larger than that of the initial stage, and the command 
platform is also It is equipped with some equipment for command and maneuvering, such as periscope, 
vertical rudder console, torpedo launch controller, trimmer, magnetic compass, depth sounder and 
microphone. 

The increase in the size of the command platform has significantly increased the resistance of submarine 
underwater navigation. In order to reduce the resistance brought by the command platform when the 
submarine is sailing underwater, the submarine designer set up a layer of non-pressure and non-watertight 
shell with a good streamline around the command platform. This shell is called the podium enclosure. 
When the submarine is sailing on the surface, the podium enclosure is also used as a bridge. Despite the 
addition of the podium enclosure, the underwater resistance of the submarine is much lower than that 
when the podium is exposed, but the underwater resistance of the podium enclosure is still not negligible. 
However, in the era when the submarine's underwater speed is not very high, the impact of the command 
platform enclosure on the submarine's underwater speed and maneuverability is not very serious. 

In 1946, the US Navy began to develop a new type of post-war underwater high-speed submarine. In 
addition to the pressure-resistant podium, intake pipes and exhaust pipes have been added to the 
command platform enclosure of the new submarine. Therefore, the size of the command platform 
enclosure has become larger and larger. 

From the perspective of increasing the underwater speed of a submarine, the presence of the podium 
enclosure increases the resistance of the submarine's underwater navigation, especially when the 
submarine rotates underwater at a relatively high speed, the podium enclosure acts like a wing , The 
hydrodynamic force acting on the podium shell creates an asymmetrical moment on the submarine, which 
may cause the submarine to roll suddenly. Once this happens to a submarine, it is quite dangerous. In order 
to avoid this situation, in principle, the size of the podium enclosure should be as small as possible. The 
noise of American submarines has always been relatively low. The noise of the "Los Angeles" class nuclear 
submarines is 128 decibels, and the noise of the "Ohio" class nuclear submarines and the "Seawolf" class 
attack nuclear submarines has dropped to 100 to 110 decibels, which is comparable to the noise level of 
the natural ocean. Very close. 

The US Navy’ s "Ohio"-class nuclear-powered ballistic missile submarine uses a natural circulation 
pressurized water reactor on board in order to improve its stealth. That is, the main circulation pump can 
be omitted when navigating at medium and low speeds, thereby reducing mechanical noise. The 
mechanical device on the submarine uses a floating raft shock absorber, and installs sound insulation and 
shielding for other noisy equipment on the boat; adds noise absorbing tiles to the outside of the hull. In 
addition, this class of boats also adopted stealth measures such as eliminating infrared features, eliminating 
magnetism and reducing waste emissions. 

Since Russian submarines have fully realized submarine anechoic tile, that is, all nuclear submarines are 
equipped with anechoic tile equipment developed and produced by Russia. Therefore, the noise of Russian 
submarines has changed from 160 decibels of H, E and N-class nuclear submarines in the 1960s., Gradually 
reduced to 115 to 120 decibels of the current "Acura" level. Therefore, submarine designers began to 
consider that while the size of the envelope surface formed by the podium enclosure may be small, the 
area of the longitudinal section of the podium enclosure should also be kept to a minimum. From World 
War II to the 1970s, submarine designers in many countries designed the submarine ’ s podium enclosure 



to have a stepped shape. With people's continuous efforts and pursuit of high-speed submarine 
underwater, the ladder-shaped podium enclosure gradually evolved to a podium enclosure with a straight 
rectangular longitudinal section. Compared with the podium enclosure with a straight rectangular 
longitudinal section, the submarine podium enclosure with a stepped shape has greater resistance to 
underwater navigation, and it generates greater fluid noise. 

After entering the 1980s, under the constraints of the ever-changing anti-submarine technology, even 
conventionally powered submarines, their navigation status had to be mainly underwater. In this situation, 
submarine designers pay more attention to the influence of the podium hull shape on the submarine's 
underwater performance. Therefore, after the 1980s, almost all of the new conventional submarines 
designed by countries around the world have adopted the podium enclosure with a straight rectangular 
longitudinal section, and the step-shaped podium enclosure has become less and less common. Almost all 
nuclear submarines sail underwater. Therefore, from the beginning, nuclear submarines of all countries in 
the world have basically adopted the podium enclosure with a straight rectangular section, and almost no 
stepped ones. 

The submarine designers of the former Soviet Union seem to have a deeper understanding of the 
submarine ’ s command podium enclosure. As early as the end of the 1950s, when the former Soviet Union 
designed the first generation of nuclear submarines, the N-class attack nuclear submarine, the command 
podium enclosure was designed to be very low and well streamlined. From the 60s to the 1980s, the former 
Soviet Union continued to design a variety of models... 

The characteristic of the stern structure is that all four rudder plates have the functions of a vertical rudder 
and a horizontal rudder, and are controlled by their own independent power. When a submarine with an 
X-shaped stern structure is sailing underwater, there is almost no chance that the four rudder plates of the 
stern rudder will jam at the same time. Sweden's "Sea Snake" class, "Water Monster" class, "West Gotland" 
class and "Gotland" class submarines have always adopted the X-shaped stern structure. The disadvantage 
of the X-shaped tip stern structure is that the moment generated by the stern rudder is often matched with 
the water drop line of the submarine's tip stern structure. Therefore, nuclear submarines with a drop¬ 
shaped hull basically adopt the influence of the stern motion attitude, which is very complicated. It is often 
necessary to use an electronic computer to convert the ordinary stern rudder rudder angle and the dive 
command into the corresponding rudder of the X-shaped stern rudder. For board movement, such 
calculation and conversion work is very troublesome. The structure of the X-type stern rudder not only 
maximizes the area of the stern rudder and improves the submarine's underwater maneuverability, but 
also ensures that the stern rudder does not extend beyond the keel line of the submarine. Will be damaged 
by collisions from the seabed. 

After the U.S. Navy tested the X-type stern rudder on the "Great Mackerel" submarine, it also considered 
extensively adopting the X-type stern rudder structure on subsequent nuclear submarines, but this idea 
was rejected by the U.S. military in the late 1960s. The submarine force command also stated that the U.S. 
submarine force has begun to regard the Arctic Ocean as a backup channel for submarine transfers 
between the Atlantic and the Pacific, because the most direct route is the Panama Canal, which can “turn 
left with the collective of South American countries. The main reason is that the U.S. Navy considers the 
reliability of the computer used when converting the normal rudder angle and the X-type stern rudder. For 
safety reasons, they prefer to use a more reliable manual steering system. The X-type stern rudder is very 



complicated and inconvenient to use a manual operating system. However, the idea of the Royal 
Netherlands Navy is completely different from that of the United States. They adopted the X-type stern 
rudder on the "Walrus" class submarines built in the 1980s. Structure and achieved great success. 

The special operation mode of the submarine determines its particularity in structure. Although many 
submarine designers and engineers in the world have launched ultra-new submarines with various 
structural forms, most submarine designers prefer to adopt a more conservative structural design out of 
safety considerations. Therefore, in the near future, as the mainstream of submarine structural design, it 
will continue to be gradually improved and improved along the traditional basic model, and structural 
changes are unlikely to occur. 

The strategic and tactical mission of the submarine is completed by the organic coordination and 
cooperation of various weapons, equipment, systems and crew equipped on the submarine. How to make 
the weapons, equipment, systems and crew of the boat fully play the overall overall effectiveness in the 
limited environment sealed by steel has been the goal of submarine designers' diligent pursuit and 
unremitting efforts for many years. In the process of submarine design, the interior of the submarine's 
pressure hull is often divided into many compartments, and various equipment and systems with different 
performances are arranged in different compartments. The compartment division and layout of the 
submarine is an important guarantee for the submarine to give full play to its comprehensive performance. 
The basic principles of submarine compartment division are: 

1. Divide the internal space according to different purposes, so that equipment and systems of different 
nature and different functions do not interfere with each other as much as possible during operation; 

2. Use the bulkhead between the sub-cabins to strengthen the pressure hull; 

3. Ensure that the submarine hull has corresponding unsinkability after damage. 

World powers, such as the United States, Russia, China, India, Britain, France, and Japan, are among the 
best in the world. The United States, China, Russia, Britain, France, India, Japan, etc., all have great force. 
No 

They can be equal, but they must not be despised or ignored. World war, two confrontation, third world 
war, nuclear war, space 

war. Mankind should be vigilant and avoid the Third World War. World peace is the main theme of 
mankind. 

Jump the wall, make a desperate move, or break the net and go crazy. This is the greatest threat and 
destruction to world peace. However, 

There are madmen and madmen in the world, and war sometimes 

It is hard to avoid absolutely. Therefore, the study of modern warfare, modern military, modern weapons, 
etc. is particularly important. For example, nuclear war, space 

Stations, nuclear submarines, nuclear missiles, and strategic bombers are very important. 

Although the division of submarine compartments in different countries is not the same, the basic 
compartments of submarines built by any country are the same. The basic cabins on the submarine are 
equipped with weapons cabin, command cabin, power cabin, auxiliary engine cabin and living cabin. 
Specifically, conventionally powered attack submarines are torpedo cabins, command cabins, battery 
cabins, diesel engine rooms, motor cabins, etc.; on attack nuclear submarines, they are torpedo cabins, 
command cabins, reactor cabins, auxiliary engine rooms, and main engine cabins; On the ballistic missile 



nuclear submarine are torpedo bays, command bays, missile bays, reactor bays, auxiliary engine bays, and 
main engine bays. 

The torpedo compartment is generally located in the bow of the hull, and is usually called the bow torpedo 
compartment. A general submarine torpedo compartment is equipped with 4 to 6 torpedo tubes, and a 
certain number of spare torpedoes are stored. In addition, due to the relatively large space of the torpedo 
cabin, fewer mechanical equipment in the cabin, and a better integrated environment, the torpedo cabin 
often doubles as a living cabin. Beginning in the 1960s, the United States has successively equipped 
submarines with "Sabrock" anti-submarine missiles, "Tomahawk" cruise missiles, and "Harpoon" anti-ship 
missiles and other missile weapons, and they can all be launched using torpedo tubes. The torpedo bay is 
no longer limited to loading and launching torpedoes. In addition, the United States started from the 
"Thresher" class of nuclear submarines. Because of the huge spherical sonar array at the bow of the boat, 
the arrangement of torpedo tubes in the bow torpedo compartment was prevented. Therefore, the bow 
compartment on this class of nuclear submarine To become a simple living cabin, the torpedo launch tube 
is moved back to the lower part of the command cabin and arranged to be offset to the two sides and form 
an angle of about 10 degrees with the axis of the bow and stern. Since then, the torpedo tubes of American 
attack nuclear submarines have basically adopted this arrangement. However, the submarines of many 
countries in the world still use the traditional bow torpedo cabin layout. 

The command cabin is the submarine's combat command, intelligence processing, and ship handling 
center. The equipment arranged in the command cabin includes a combat command system composed of 
sonar, radar, periscope and shooting commander, etc., a control system composed of elevators, rudders, 
submersible and balanced operation and display consoles, and a chart. Navigation assurance system 
composed of chamber, compass, log and other navigation equipment. In this respect, the command 
module is the core part of a submarine. 

The battery compartment is currently the main energy compartment for conventionally powered 
submarines. By convention, two battery compartments are installed on conventionally powered 
submarines. Due to the heavy weight of the battery, the weight of the entire battery pack occupies a large 
proportion of the total weight of the submarine. Therefore, in principle, the battery compartment should 
be as close as possible to the middle of the submarine and arranged as evenly as possible on the bottom 
of the submarine. The space in the boat above the plank of the battery compartment is generally not 
equipped with a large amount of power mechanical equipment, so its environmental noise is low, and it is 
suitable for being used as a living cabin on the boat. 

The diesel engine room is equipped with a snorkel for the submarine's surface navigation, which is required 
for navigation. In addition, there are various coolers, oil pipes, water pipes, filters and auxiliary engines, 
etc., and a lubricating oil tank is arranged in the bottom compartment of the diesel engine., Slop oil tank 
and diesel engine cooling fresh water tank, etc. The noise in the diesel engine cabin is high, and the ambient 
temperature is high. It is the cabin with the worst environmental conditions on the submarine. Therefore, 
a main engine control room isolated from the cabin is generally provided on modern submarines to 
remotely control the operation of the diesel engine. 

The motor compartment of modern submarines is generally equipped with main propulsion motors and 
economic navigation motors. In addition to the motor, the motor room is also a place where most of the 
electrical equipment on the submarine is concentrated. The converter units on the boat, the series and 



parallel switches of the battery, the voltage stabilizer, and the power distribution board of the power 
network on the boat are basically arranged there. 

On the nuclear submarine, there is a reactor compartment specially arranged for nuclear reactors. The 
reactor compartment is mainly equipped with reactor pressure shell, primary circuit and its pipeline, main 
pump and steam generator. In general, the reactor compartment is located at the largest diameter part of 
the submarine's pressure hull. Due to the heavy weight of the reactor and its corresponding equipment, it 
should be as close as possible to the middle of the submarine. In order to prevent the radioactivity of the 
reactor compartment from affecting other compartments, several layers of lead blocks are closely stacked 
around the reactor compartment to form a reliable protective shield. 

Since the reactor compartment is located in the middle of the submarine, in order to prevent the reactor 
compartment from blocking the passage of people on the boat in the submarine, a shielded passage that 
penetrates the entire reactor compartment longitudinally must be specially reserved in the reactor 
compartment. The submarine designer has carried out a safe shielding design for the shielded passage of 
the reactor compartment, which can ensure that the crew on the boat will not be exposed to excessive 
radiation when passing through the shielded passage. The reactor system and shielding protection 
structure is an important concentrated load on a nuclear submarine. Therefore, the reactor compartment 
must be designed with sufficient strength and rigidity. 

There is also a special compartment on the ballistic missile nuclear submarine, the missile compartment. 
At present, the ballistic missiles equipped on the ballistic missile nuclear submarines of all countries in the 
world are all placed in the launch tube in the missile bay in a vertical state without exception. The number 
of ballistic missiles equipped in the missile bay differs depending on the model of the submarine. The 
American "Ohio" class is equipped with 24 missiles, the Russian "Typhoon" class is equipped with 20 
missiles, the British "Avant-Garde" class and the French "Victory" class are equipped with 16 missiles each. 
Anti-submarine aircraft, anti-submarine ships, submarines. They use i sonar, magnetic detectors, mines, 
deep bombs, torpedoes and other equipment against submarines. 

1 Nuclear submarines face the threat of submarines from enemy nuclear submarines in the deep ocean 
and conventional submarines in shallow offshore waters. 

2 The threat of anti-submarine ships is relatively small. Whether it can detect and approach nuclear 
submarines is a problem. It has poor maneuverability and is greatly affected by ocean climate and weather. 
Its target characteristics are obvious. Famous anti-submarine ships include the Intrepid class (old destroyer) 
of Russia. 

3 Anti-submarine aircraft are divided into fixed wing and helicopter 

The former is the P-3C Orion P-8 Poseidon S-3C Vikings in the United States, the trade style of India, the 
Yun-8 high-tech machine in China, the 1138 hawthorn in the Soviet Union, etc 


It can be seen from China's announcement of a ballistic missile nuclear submarine model that the 096 
carries 16-24 submarine-launched ballistic missiles more than 12 of the 094. Because the performance of 
the Type 094 nuclear submarine is not advanced enough, the tall turtle carrying the Julang-2 submarine- 
launched missile makes a lot of hydrodynamic noise during submarine navigation, and the ocean-going 



missions are easily detected by the anti-submarine sonar detection of the US and Japanese navies, so the 
number of constructions is small; nearly 10 Over the past few years, China has introduced Russian Kilo- 
class submarines to absorb submarine silence and self-developed scientific and technological 
achievements, advanced sound-absorbing tiles on the surface of submarines, next-generation nuclear 
reactors, and noise reduction technology for main engine rafts. Therefore, the Chinese Navy has turned to 
the development of more advanced 096 type. 

The U.S. military website "Strategy Page" reported that a Chinese strategic nuclear submarine with a Type 
096 ballistic missile was found to be under sea trial. In the latest batch of 096 strategic nuclear submarines 
built, China has repaired many design flaws and its performance has been greatly improved. US intelligence 
experts believe that China is currently focusing on designing a new type 096 nuclear submarine, which may 
have the ability to launch missiles under the cover of polar ice. 

Ship parameters Publicly released data display 

China's 096 nuclear submarine (NATO codenamed "Tang" class), there is no official data. Foreign media 
speculate that its ship is 150 meters long, 20 meters wide, and has a maximum displacement of 16,000 
tons. The shape of the ship is approximately elongated drop-shaped, with a double hull design, and the 
power plant is a water jet propulsion method with two integrated pressurized water nuclear reactors and 
two steam turbines. The maximum speed can reach 32 knots. In addition, because the hull shell uses high- 
strength alloy steel, its diving depth can reach 600 meters. 

Weapon system 

Strategic weapon 

The 096 nuclear submarine will be equipped with weapons including: submarine-launched cruise missiles, 
torpedoes, and Julang series intercontinental missiles. In terms of Julang missiles, it is expected that its 
initial equipment will be the latest type of Julang, with a range of 12000km; while the submarine is 
upgraded, it may be replaced with The Julang I of the 2~3 stage solid propellant rocket has an estimated 
range of 13000~15000km. 

Self-defense weapon 

Sea-based cruise missile, 652mm torpedo with 6 533 torpedo tubes in front. There are about 24 submarine- 
launched missiles, 324MM anti-torpedoes, and even deep-water bombing. The main one is 24 acoustic 
passively-guided anti-torpedoes, which mainly destroy incoming torpedoes by sound homing. 533 war 
mines and missiles use concealed projection, remote control or automatic start. 

098 electromagnetic propulsion nuclear submarine. Its principle is to use the electromagnetic propulsion 
device as power instead of the current propeller, which makes the submarine make no noise when sailing. 
It is a silent submarine, which enables the nuclear submarine to reach the maximum speed of XX knots and 
burst out instantly. Strong horsepower, faster than ordinary high-speed torpedoes. 


Nuclear submarine structure 



Determination of Submarine's External Load and Its Safety Factor 
The magnitude and characteristics of the external load acting on the submarine's pressure hull 
Determination of the calculated load of the pressure hull strength of conventional deep submarine 


The determination of safety factor K for conventional deep submarine 

The basic principle of determining the safety factor K value of deep submarine 

Reasonably determine the significance of calculating the load of a large depth submarine 

Strength and stability of submarine pressure cylindrical shell 
Strength of submarine pressure cylindrical shell 

Calculation of uniformly distributed transverse load and mid-surface force 
Elastoplastic Instability Coefficient of Pressure Cylindrical Shell of Submarine 

Theoretical calculation method of critical pressure for large deflection elastoplastic instability of 
submarine pressure cylindrical shell considering initial deflection 


Estimation method of submarine structure fatigue life 
Design and calculation method of submarine's pressure cylindrical shell opening 
Submarine pressure tank 
Submarine bulkhead calculation 

At present, the diameter of the U.S. nuclear submarine shell has reached about 12.5-13 meters. This 
requires high materials, processes, welding, and propulsion power. High-power nuclear power reactors are 
difficult to develop and manufacture, and the cost is high, and it is difficult to large quantities. The cost of 
equipment and use is not low. The most terrible thing is that nuclear submarines with large shell diameters 
are difficult to dive deep, and the shell diameter is too large, and it is difficult to withstand large pressures, 

generally at a general depth of 400-600 meters.Then, the Chinese Navy should not catch up or imitate 

it. The Chinese Navy should manufacture small-diameter nuclear submarines with a single or double-deck 
single enclosure of about 6-8 meters. The reason is that nuclear submarines with a small enclosure 
diameter are qualified to do so. To the great diving depth, for example, 1000 meters, the countermeasure 
against US nuclear submarines does not lie in the large diving depth and silence. The diving depth of 1000 
meters is definitely an advantage over 400-600 meters. In the mid-1990s, the United Kingdom started to 
design the next-generation nuclear submarine of the "Smart" class in accordance with the FASM plan 
("Future Attack Submarine"), but in 2001 the plan was focused on the MUFC ("Future Underwater Power") 
after 2020. Plan replaced. The latter re-evaluated the technical equipment and various prospects for 
operations in the future informatized underwater combat environment, and believed that the future 




submarine should become one of the combat subsystems that cooperate with other platforms. According 
to this view, a private consortium consisting of Thale, Rolls-Royce, and BMT is currently designing a new 
nuclear submarine code-named C4500. The characteristics of the boat are its double hull structure, high 
degree of automation, and replaceable weapons and payload modules on the bow. 

2 Cost. It is better to build a large nuclear submarine than to build two medium nuclear submarines. At 1:2, 
the cost is about the same. This is the quantity advantage. Group fights are always the magic weapon to 
win. Ligers are afraid of wolves. 

3. Nuclear-powered nuclear submarines should use small and medium-sized nuclear power stacks to 
increase battery packs 

In order to make it a perfect underwater hunter, the U.S. military can say that it devotes everything to it 
when designing it. In order to make the "Sea Wolf" hull smooth and easy to maintain, the US Navy used 
computer-aided design tools for the first time and adopted a modular construction method. In this way, 
the submarine is divided into several large structures to be built at the same time, and these structures are 
finally welded into a whole, just like building blocks. In this way, the construction speed can be greatly 
increased, and space for future transformations can be provided. At the same time, in pursuit of the best 
noise reduction effect, the "Seawolf" has a double hull and a shell that is fully covered with rubber sound 
insulation tiles. In addition, the turbine is separately placed on an independent shock-absorbing and noise¬ 
absorbing floating raft. 

Of course, if a good hunter can only keep quiet, it is not enough. It also needs to be able to track its prey 
accurately. For this reason, the U.S. military has equipped a set of integrated sonar system from start to 
finish on the "Sea Wolf" class ships: 

In the bow, there are spherical sonar with a drum diameter of 6 meters and a high-frequency close-range 
active sonar; on both sides of the hull are two wide-hole passive sonar arrays and two towed sonar arrays. 
On the port side of the stern rudder, two towed sonars were also installed; what is even more exaggerated 
is that even a sonar radar was installed in the pressure shell of the hull. 

At the same time, the periscope has also been redesigned. Compared with other submarines, the periscope 
of the "Seawolf" class is no longer an optical lens, but two photoelectric kits: one provides 360-degree, 
real-time images; in this regard, the design of the "Seawolf" is Simple and efficient-8 660mm torpedo tubes. 
In addition to launching torpedoes and anti-ship missiles, they can also use Tomahawk cruise missiles. As 
the main attack nuclear submarine of the Soviet/Russian Navy, the torpedo tube configuration of the Akula- 
class nuclear submarine is: 4*650mm and 4*533mm. It can be said that in terms of combat power, it loses 
half of the "Sea Wolf". Moreover, when the last "Sea Wolf" class submarine was born, the US military 
proposed to add a 30-meter-long "multi-mission platform" to the rear of the "Jimmy Carter" hull to enable 
it to perform special warfare missions or Weeping cruise missiles. 


Based on the above, we can say that although the "Seawolf class" has a stronger Soviet/Russian submarine 
in terms of diving, noise, speed, and strike capability. But in terms of overall performance, whether it was 



the Soviet navy at the time or the current navies of various countries, it is still difficult to have a new 
submarine that can match it. If there is, it can only be the latest generation of the United States ’ own 
"Virginia" class. Nuclear powered submarine. 

However, such an excellent comprehensive combat capability is not without price. In order to own the "Sea 
Wolf" class nuclear submarine, the United States had to pay an average cost of nearly more than 3 billion 
U.S. dollars. You know, the unit price budget of the first three Nimitz-class aircraft carriers is only around 2 
billion US dollars. 

The father of the American atomic bomb is Robert Oppenheimer. 

Julius Robert Oppenheimer (April 22,1904-February 18,1967, at the age of 62), a famous Jewish American 
physicist and leader of the Manhattan Project, Professor of Physics at the University of California, Berkeley 
(1929-1947). 

In 1943, Oppenheimer founded the Los Alamos National Laboratory (LANL) and served as Director; in 1945, 
he led the creation of the world's first atomic bomb, known as the "father of the atomic bomb." 

In January 1954, the first nuclear-powered submarine of the US Navy, the "Nautilus" was launched. It is a 
small experimental boat of 2800 tons, which has accumulated the most basic experience for the use of 
nuclear-powered submarines. It completed the feat of mankind's first underwater crossing of the Arctic 
Ocean, and its descendant "Poseidon" completed the first full underwater circumnavigation. The first 
nuclear submarine of the Soviet Union was launched in 1957, Britain in 1960, France in 1964, and China in 
1970. 

The "father of nuclear submarines" should be the US Navy nuclear power scientist Hyman George Rickover 
0 Father of Intercontinental Missiles: Robert Goddard 

2. The father of ballistic missiles: should also be Robert Goddard 

3. The father of missiles: Weinh von Braun 

The Wright Brothers In 1903, the aircraft designed and manufactured by the Wright Brothers in the United 
States carried out a successful flight. This was the first time in the world to achieve a powered and steerable 
flight that was heavier than air. In September 1903, the Wright brothers took their engined flight to Kitty 
Hawk for a test flight again. Although the flight test failed, they learned a lot from it. Soon afterwards, they 
tried to fly several times in succession, either because of a failure of the propeller, a problem with the 
engine, or a problem with driving skills. The Wright brothers were not discouraged and still insisted on the 
test flight. At this moment, an inventor named Langley was commissioned by the U.S. government to build 
an airplane with a gasoline engine and crashed into the sea during a test flight. When the Wright brothers 
learned of this news, they went to investigate and learned a lesson from Langley ’ s failure and gained a 
lot of experience. They conducted strict inspections on every part of the aircraft and formulated strict 
operating regulations in 1903. On December 14, 2015, he came to Kitty Hawk again for a flight test. At 10 
o'clock in the morning on December 17, 1903, the sky was low with clouds and the wind was biting. The 
farmer who was invited by the brothers to watch the flight shivered with cold, and repeatedly urged the 
brothers to fly quickly. This time, Orville took the test flight and saw him climb onto the plane and lie down 



in the pilot position. After a while, the engine began to roar and the propeller began to rotate. Suddenly, 
the plane slid, rose to more than 3 meters high, and then flew forward horizontally. "Flying! Flying!" Several 
farmers called out happily, and followed Wilbur, chasing after the plane. After flying 30 meters, the plane 
landed steadily. Wilbur rushed forward and threw excitedly on his younger brother who had just climbed 
out of the plane, and shouted with tears: "We made it! We made it!" 45 minutes later, Wilbur flew again. 
, The flight distance reached 52 meters, after a while, Orville flew again, this time the flight took 59 seconds, 
the distance reached 255 meters. This is the first successful flight in human history. The Wright brothers 
told the newspaper about the news, but the newspaper did not believe that there was such a thing and 
refused to release the news. The Wright brothers didn't care. Continue to improve their aircraft. Soon, the 
brothers built a plane that could take two people, and flew in the air for more than an hour. After the news 
spread, people rushed to tell that the US government took it very seriously and decided to let Wright 
perform a test flight. On September 10, 1908, the weather was exceptionally clear, and the plane was 
crowded with people watching. People are excited, waiting for the Wright brothers to fly. At about 10 
o'clock, his younger brother Orville flew their plane freely to the sky amidst cheers. Two long wings flew 
across the air, just like an eagle flying with its wings spread. People could no longer restrain their 
excitement, their heads up into the sky, calling the names of the Wright brothers, how many people's 
dreams finally became reality. The plane flew at an altitude of 76 meters for 1 hour and 14 minutes and 
carried a brave passenger. When it landed, people surrounded from all sides. Soon afterwards, with the 
support of the government, the Wright brothers founded a flying company and opened a flying school. 
Since then, airplanes have become another advanced means of transportation for people. 

The concept of atom was first proposed by British chemist John Dalton. In 1803 he published the "Atom 
Theory", proposing that all matter is composed of atoms. 

For this reason, he once made the following reasoning: if some atoms of water are heavier than other 
water atoms, and if a certain volume of water is composed of these heavier water atoms. 


Tsiolkovsky ’ s contribution to space science is: he proposed the scientific idea of using multi-stage rockets 
to accelerate step by step, overcome the gravity of the earth, and fly into space; in 1926, Goddard used 
Tsiolkovsky According to the theory, successfully launched the first liquid rocket and became the "father 
of space navigation." 

The Apollo manned moon landing project is a manned moon landing project organized and implemented 
by the National Aeronautics and Space Administration in the 1960s and 1970s, or the "Apollo Project." The 
"Apollo Project" adopts the lunar orbit rendezvous method, using the powerful "Saturn" five carrier rocket 
to send a 50-ton spacecraft into the lunar orbit. The spacecraft itself is equipped with a smaller rocket 
engine, which can slow the spacecraft into an orbit around the moon when it approaches the moon. 
Moreover, a part of the spacecraft, the lunar module equipped with a rocket engine, can be separated 
from the spacecraft, carry astronauts to the moon, and return to orbit around the moon to be combined 
with the "Apollo" spacecraft. The project started in May 1961 and ended successfully on the sixth lunar 
landing in December 1972. It took about 11 years and cost USD 25.5 billion. At the peak of the project, 



there were 20,000 companies, more than 200 universities and more than 80 scientific research institutions 
participating in the project, with a total of more than 300,000 people. The first manned "Apollo" flight was 
postponed due to a tragic accident. During a launch exercise at that time, the spacecraft suddenly caught 
fire, killing three astronauts. Later, after several unmanned earth orbits, "Apollo 7" finally carried three 
astronauts around the earth 163 times on October 11, 1968. The first step in manned lunar exploration 
was "Apollo 8," which entered the orbit around the moon from the earth's orbit, and returned to the earth 
safely after completing its orbit around the moon. After that, "Apollo 9" carried out a long flight in orbit 
around the earth and conducted further inspections on the lunar module. "Apollo 10" flew into orbit 
around the moon and lowered the lunar module to within 15 km from the surface of the moon to test its 
performance. In July 1969, "Apollo 11" finally landed on the moon, culminating in the gradual advancement 
of the Apollo moon landing plan. Armstrong also became the first man to land on the moon. The United 
States has achieved the most brilliant results in lunar exploration. In the following three years, the "Apollo 
Project" carried out another 6 manned missions to the moon. Among them, the "Apollo 13" launched in 
April 1970 had an accident due to an oxygen cylinder explosion. Back to Earth safely. Twelve astronauts 
have landed on the surface of the moon until the last flight of the Apollo program in December 1972- 
"Apollo 17". This series of "visits" has greatly enriched mankind's understanding of the moon. Each "Apollo" 
flight conducted extensive investigations on the surface of the moon and collected a large number of lunar 
rock and soil samples, of which 440 kg of lunar rock samples were brought back to the earth from the 
moon. The "Apollo" flight also installed many instruments on the moon to conduct scientific research, such 
as solar wind experiments and moon earthquake measurements. 

The West Point Military Academy of the United States is the first military academy in the United States. In 
its 200-year history, it has trained many military talents including the five-star general of MacArthur m'ka's. 
More than 40% of its generals in the army come from The graduates of the West Point Military Academy 
have also trained and cultivated many talents for the United States, including politicians, educators, and 
scientists. (The picture is quoted from network resources, the same below) 

Since West Point’ s military academy officially designated “Responsibilities, Honors, and Country” as 
its school motto in 1898, it has paid special attention to the cultivation of students’ moral character. It 
has been repeatedly emphasized that it is not enough to cultivate leadership talents at West Point. The 
cradle of American generals", many famous American generals such as Robert Lee, Grant, Patton, 
Eisenhower, and Bradley senior generals are all graduates of the school. Talked about. 

The Saint Cyr Military Academy in France is the most important military academy in France. It is a military 
academy of the army. It is now the pre-appointment educational institution of the entire army. It trains 
qualified junior command officers for all arms of the army. In the past two centuries, nearly 60,000 
outstanding officers have been trained for the French Army. Almost all senior generals in the French Army 
come from the Saint Cyr Military Academy. As Napoleon said, here is "the nursery of generals".". President 
de Gaulle, Marshal Philippe Betain, General Maxime Weigang, Marshal Patrice McMahon, Lieutenant 
General Liao Yaoxiang, etc. are all alumni of the Saint Cyr Military Academy. 



The Royal Military Academy Sandhurst, UK, is a key institution for training junior officers in the UK, and one 
of the world ’ s established and prestigious institutions for training army officers. It consists of five sub¬ 
colleges, namely the New College, the Old College, and the Victory College, Schriven-Han College, Female 
Officer College. Although the college trains junior commanders, its impact on the British army and society 
is also huge. 

In the 1970s, the British Royal Army announced that all officers who want to be appointed to the regular 
army must undergo training at Sandhurst Military Academy. This rule proves the status of this military 
academy in British society. 80% of the officers in the current British Army are trained by Sandhurst Military 
Academy. In history, it is worth mentioning that British Prime Minister Churchill, Field Marshal Marshal 
Montgomery, and Roberts, Alexander and Festing, etc. The field marshals all came out of this school. 

The Soviet-Russian Fulong Military Academy was first established on December 8, 1918. It is the cradle of 
military strategists in Russia and the world. It is an advanced military school for the Soviet Union to train 
officers of the combined armies of various arms. It studies various arms contract battles and group army 
battles The scientific research center has now been incorporated into the Armed Forces of the Russian 
Federation. Flowever, the Russians still call it the Frunze Military Academy. It enjoys the highest reputation 
in the world and has cultivated a lot in the 80-year history of the establishment of the school. Outstanding 
military talent. 

As a combined army command academy of the Russian army, its site is in Moscow, the capital of the Russian 
Federation. It was originally called the Military Academy of the Workers’ and Peasants’ Red Army 
General Staff, in 1921 it was renamed the Workers ’ and Peasants ’ Red Army Military Academy, and in 
1992 it was renamed the Frunze Military Academy of the Russian Armed Forces. In more than 80 years of 
history, the academy has trained tens of thousands of senior military commanders for the former Soviet 
armed forces, and cultivated many outstanding military personnel, such as the famous Marshal Zhukov, 
Marshal Konev, Marshal Trikov, etc. 

Chinese Academy of Chinese People's Liberation Army National Defense University 

Chinese People's Liberation Army National University of Defense Technology China's main institutions of 

higher learning, training high-level talents. 


At present, countries that develop anti-submarine missiles mainly include the United States, Russia, 
France, and Japan. Among them, the US ASROC (ASROC) missile is the most representative. Since the 
United States successfully developed the Asrock missile in the 1950s, it has been deployed on more than 
200 cruisers and destroyers in countries around the world. The Asrock missile can carry torpedoes or depth 
charges, and it was once equipped with a W44 nuclear warhead with a power of 10,000 tons. The Asrock 
missile weighs 638 kilograms, has a diameter of 42 centimeters, a length of 4.8 meters, and a maximum 
range of 16 kilometers. In the past, 8 Asrock missiles could be deployed on one launcher. After the 1990s, 
vertical-launched ASROC VLA missiles began to be used. The ASROC VLA missiles were equipped with MK- 
46 torpedoes. 



Russia ’ s SS-N-14 anti-submarine missile is also very famous. Since the 1960s, Russia has deployed 
four types of SS-N-14 series anti-submarine missiles on Russian ships. The SS-N-14 anti-submarine missile 
has a maximum range of 46 kilometers and a flying altitude of 13 to 400 meters. Currently, Japan has 
deployed Type 07 anti-submarine missiles in actual combatMajor key technologies to be broken through 
in the development of nuclear submarines include: high power density nuclear power plant technology, 
hull configuration technology, vibration and noise reduction technology, detection communication 
technology, effective load technology, modular design and construction technology, escape system, deep 
sea Micro launchers, deep-sea underwater hunters, etc. Acoustic stealth is directly related to the vitality 
and combat effectiveness of nuclear submarines, and is a very important tactical indicator. Nuclear 
submarines have many noise sources, and the noise mechanism and vibration and acoustic radiation 
transmission channels are complex. Vibration and noise reduction has a strong dependence on the layout, 
performance, structure, system configuration and construction methods of the boat. It must be 
coordinated, and advanced design methods and a large number of model tests are used for refined design 
and full verification. 

Among them, as the power source of nuclear submarines, high power density nuclear power plant is the 
key. In terms of the development of submarine nuclear reactors, the United States and Russia have 
successively built pressurized water reactors, sodium-cooled reactors, and lead-bismuth alloy-cooled 
reactors. On the one hand, they have solved the problem of naval installation of nuclear power plants. On 
the other hand, they have begun to explore ways to increase the power density of nuclear power plants, 
and many more. Due to the technical maturity and safety problems of sodium-cooled reactors and lead- 
bismuth alloy-cooled reactors, the United States, Russia, France and the world' s nuclear submarine 
countries have all chosen to develop pressurized water reactors, and focus on increasing their power 
density and increasing the life of the reactor core. Strive for the same life span as the boat.. From 1999 to 
2007, the Technical Research Division of the Ministry of Defense of Japan developed this type of 07 anti¬ 
submarine missile on the basis of the U.S. vertical-launched VLA missile. This type of missile is called the 
"new Asrock." The MILAS anti-submarine missile developed by France has a maximum range of 55 
kilometers. In the 1950s, Australia researched and deployed Ikara anti-submarine missiles. In addition to 
Australia, Ikara missiles are also deployed and used in countries such as the United Kingdom, New Zealand, 
Brazil, and Chile. In the 1990s, France mainly implemented the construction plan of the "Awesome" 
class successor, the "Triumph" class ballistic missile nuclear submarine. There are 4 "Triumphal" class boats. 
The first ship, the S616 Triumph, was delivered to the French Navy in 1997, the second-the S617 "Bold" 
was delivered at the end of 1999, and the third-the S618 "Alert" was delivered at the end of 1999. It entered 
service in November 2004, and the S619 "Horrible" will be delivered in July 2008. The "Triumph" uses a 
single-shell structure, a drop line type and a traditional French turbo-electric nuclear power plant. The 
latter uses a K-15 new-generation reactor with a thermal power of 150 MW and a pump jet thruster. The 
torpedo launcher is located on the side. At present, each "Triumph" class boat is equipped with 16 M45 
submarine-launched ballistic missiles with a range of 6000 kilometers, which are equipped with 6 TN75 
sub-warheads. The last ship, the S619 "Terror", will be equipped with M51 missiles with a range of 8,000 
kilometers. From 2009 to 2014, during the mid-repair process, the other three "Triumph" class boats will 



be replaced with M51 missiles. France will maintain the total number of ballistic missile and nuclear 
submarines at four. 

At present, the countries developing anti-submarine missiles mainly include the United States, Russia, 
France, and Japan. Among them, the US ASROC (ASROC) missile is the most representative. Since the 
United States successfully developed the Asrock missile in the 1950s, it has been deployed on more than 
200 cruisers and destroyers in countries around the world.In the time before the outbreak of World War 
II, German naval commander Deniz concentrated on studying the experience of World War I and further 
theoretically perfected his original "wolf pack tactics." At the beginning of World War II, Dunnitz led the 
German navy to dominate the Atlantic with "wolf tactics", which caused huge losses to Allied merchant 
ships and severe damage to the logistics supply line. Dunnitz also became one of Flitler's most powerful 
cadres because of the success of "Wolf Pack Tactics". Flis position has climbed all the way, successively 
promoted to commander of ships and commander of navy. The Asrock missile can carry torpedoes or depth 
charges, and it was once equipped with a W44 nuclear warhead with a power of 10,000 tons. The Asrock 
missile weighs 638 kilograms, has a diameter of 42 centimeters, a length of 4.8 meters, and a maximum 
range of 16 kilometers. In the past, 8 Asrock missiles could be deployed on one launcher. After the 1990s, 
vertical-launched ASROC VLA missiles began to be used. The ASROC VLA missiles were equipped with MK- 
46 torpedoes. 

Russia ’ s SS-N-14 anti-submarine missile is also very famous. Since the 1960s, Russia has deployed 
four types of SS-N-14 series anti-submarine missiles on Russian ships. The SS-N-14 anti-submarine missile 
has a maximum range of 46 kilometers and a flying altitude of 13 to 400 meters. Currently, Japan has 
deployed Type 07 anti-submarine missiles in actual combat. From 1999 to 2007, the Technical Research 
Division of the Ministry of Defense of Japan developed this type of 07 anti-submarine missile on the basis 
of the U.S. vertical-launched VLA missile. This type of missile is called the "new Asrock." The MILAS anti¬ 
submarine missile developed by France has a maximum range of 55 kilometers. In the 1950s, Australia 
researched and deployed Ikara anti-submarine missiles. In addition to Australia, Ikara missiles are also 
deployed in countries such as the United Kingdom, New Zealand, Brazil, and Chile. 

Submarines are actually a very special piece of equipment. They mainly fight underwater and can also be 
said to be the nemesis of aircraft carriers and all combat ships. Many people are very surprised, why can 
fish swim to the deepest place under the sea, and why can't the nuclear submarine be so hard? In fact, the 
reason is very simple. Five techniques to "slim down" 

The project was jointly initiated by the U.S. Navy and the Defense Advance Research Projects Agency. It is 
expected to last for 4 years and cost a total of 97 million U.S. dollars. It will be devoted to research in 5 key 
submarine technology areas: 

The first key technical field is shaftless propulsion technology. Shaftless propulsion is the application of 
electric drive in submarines. The propulsion power is obtained by driving the electric motor provided by 
the power unit instead of using a long propeller shaft to drive the propeller as in the past. 

The third key technical field is the study of sonar arrays adapted to the hull. The new submarine will be 
equipped with electronically controlled sonar arrays on the entire boat, instead of just installing an 
expensive sonar ball on the bow like the current submarine. Such an array enables the sonar to perform 
omni-directional monitoring, which will greatly improve the listening performance of the boat and reduce 
the cost at the same time. 



The fourth key technical area is to simplify the submarine shell, machinery and power system 
infrastructure. 

The last major technical area is the automated command and control center. How to reduce the number 
of people on board is a problem that has plagued people since the day the submarine was born. An 
automated command center currently under study will greatly reduce the number of people on board. 
Fifth, unmanned, escape system 

The trend of miniaturization is unstoppableAlthough nuclear submarines are made of steel on the outside, 
the interior of nuclear submarines is hollow. The deeper the water, the greater the water pressure, which 
can completely crush the nuclear submarine. The diving depth of nuclear submarines in various countries 
is 600 meters in the United States and 1250 meters in Russia. The Chinese data is beyond expectations. 
The most representative of China is the Type 093 and Type 094 nuclear submarines. The depth of the two 
types of nuclear submarines is about 300 to 400 meters. It is said that the depth of the nuclear submarine's 
dive is also directly related to the special steel he said it needs 

Atomic bomb, also known as fission bomb, is a nuclear weapon made using nuclear principles. It was first 
developed by „E’ %BD" in the United States and has extremely strong destructive power. When it 
explodes, it will emit strong E%84" nuclear radiation, which will harm biological and non-biological tissues. 
The energy released by the first fission (atomic bomb) test explosion was the equivalent of about 20,000 
tons of explosives. The first thermonuclear (hydrogen bomb) test explosion released the same energy 
equivalent to 10,000,000 tons of explosives. 


A fission process of the 235U nucleus 
(Quoted from WiKi Encyclopedia) 

Nuclear winter hypothesis (Nuclear winter) is a theory about global climate change, it predicts the climate 
disaster that a large-scale nuclear war may produce. The nuclear winter theory believes that the use of a 
large number of nuclear weapons, especially on flammable targets like cities, will allow a large amount of 
smoke and soot to enter the earth ’ s atmosphere, which may lead to very cold weather. It must be pointed 
out that the nuclear winter is based on the assumptions of the data model. In the latest research, scientists 
have updated calculation models that are more accurate than those of the last century, and still concluded 
that nuclear winter would have a devastating effect on the Earth' s climate. 

The particle layer of soot and soot entering the atmosphere can significantly reduce the total amount of 
sunlight reaching the ground. This particle layer is likely to stay in the atmosphere for weeks or even years. 
These thick dark clouds can block most of the sunlight for several weeks. This will cause the surface 
temperature to drop during this period. According to different models, the temperature can drop by up to 
tens of degrees Celsius. 

This dark and deadly frost, coupled with high doses of radiation from radioactive dust, will severely destroy 
plants in this area of the earth. Severe cold, high-dose radiation, extensive destruction of industrial, 



medical, and transportation facilities, coupled with shortages of food and crops, will lead to massive human 
deaths due to famine, radiation and disease. Scientists also believe that nitrogen oxides from the explosion 
will destroy the ozone layer. Scientists have observed this previously unexpected effect in thermonuclear 
explosion experiments. Due to the regeneration of the ozone layer, this effect will be weakened. But the 
effect of a full-scale nuclear war will undoubtedly be even greater. The secondary effects of ozone 
depletion (and the consequent increase in ultraviolet radiation) will be very significant. It will affect many 
major human crops, and it will also destroy the marine food chain by killing plankton. 

( 3 ) 

The reserve buoyancy is very large, but how many main ballast tanks there are and how they are arranged 
in the atypical double hull of the "typhoon" class cannot be seen in the longitudinal section. There is also 
Russian information that the reserve buoyancy of the "Typhoon" class is 31. It is used to float the submarine 
above the cruise waterline. This is because the typhoon-class draft is deep. If these ballast tanks are blown 
out, the draft of the boat is reduced, and it can enter the base of the Northern Fleet. According to analysis, 
these ballast tanks are not the main ballast tanks. They are not only full of water in the underwater state, 
but also in the water state (the cruise state where the main ballast tanks are completely blown off). Only 
when the submarine enters the base, in order to reduce the draught of the boat, the water in these ballast 
tanks is blown off. At this time, the main ballast tanks are blown off, and these "buoyancy tanks" are also 
blown off. When cruising, the "buoyancy chamber" must be filled with water in order to make the 
submarine dive quickly and shorten the dive time. 

The installation of ballast tanks that provide buoyancy reminds people of the "buoyancy tanks" that existed 
in the development of submarines. In the early stages of submarine development, in order to take care of 
the submarine's surface navigation status, a "buoyancy cabin" was installed at the bow of the boat. The 
"buoyancy cabin" is filled with water when it is underwater. When sailing in wind and waves on the water, 
when the bow of the boat is buried under water, the buoyancy cabin will not enter the water, but provides 
buoyancy and does not make the bow sink. 

2. TRIBON 

This is the software currently used by most East Asian shipyards and design units, and it is very convenient 
to design. However, this software belongs to the special software of the shipbuilding industry, even 
professionals need a relatively long time to learn. South Korea is relatively mature in using this software, 
and there are many related secondary developments. 

3. NAPA 

The software is also a dedicated ship design software, which has very powerful functions in profile design. 
Especially in the design of large ships, NAPA has obvious advantages. However, there are not many 
domestic use NAPA. 

4. CATIA 

This is an excellent production design software, but its application in the shipbuilding industry is not very 
common. Although both TRIBON and NAPA make 3D models inside, CATIA can make 3D models move. 
CATIA's simulation function is very powerful, and it is likely to be the future development direction of the 



shipbuilding industry. But CATIA has very high requirements for computer performance, and generally it 
can only run on a very well-configured PC or a relatively high-end graphics workstation. 

This answer is recommended by netizens 


2. TRIBON 

This is the software currently used by most East Asian shipyards and design units, and it is very convenient 
to design. However, this software belongs to the special software of the shipbuilding industry, even 
professionals need a relatively long time to learn. South Korea is relatively mature in using this software, 
and there are many related secondary developments. 

3. NAPA 

The software is also a dedicated ship design software, which has very powerful functions in profile design. 
Especially in the design of large ships, NAPA has obvious advantages. However, there are not many 
domestic use NAPA. 

4. CATIA 

Cold War, Hot War, New Cold War, New Hot War, World War, Nuclear War, Star Wars 
The Cold War (English: Cold War, Russian: XojioAHan B o ft h a ) refers to the conflict between 
the capitalist camp dominated by the United States and the North Atlantic Treaty Organization and the 
socialist camp dominated by the Soviet Union and the Warsaw Pact between 1947 and 1991. Political, 
economic, and military struggles. [1] 

On March 5,1946, the former British Prime Minister Winston Churchill delivered the "Iron Curtain Speech" 
at Fulton in the United States, officially kicking off the Cold War. On March 12,1947, American Trumanism 
came to power, marking the beginning of the Cold War. The establishment of the Warsaw Pact in 1955 
marked the formation of a bipolar pattern. The dissolution of the Warsaw Treaty in 1991 and the 
subsequent disintegration of the Soviet Union demonstrated the failure of the Soviet model, marking the 
end of the Cold War and the end of the bipolar pattern, which lasted 44 years. The United States has 
become the only superpower in the world, and the world structure has become "one superpower, many 
powers" in the process of world multipolarization. This is a temporary phenomenon. The United States and 
Europe are not becoming a hegemon. China has begun to grow and gradually replace it. In the history of 
the world, there is no shortage of cold and hot wars of this kind, which are different from modern cold and 
hot wars. They are mainly caused by social development, scientific development, cultural development, 
and weapon development. The scale of its confrontation and the scope and content of the scale are quite 
different. There were similar hot and cold wars in ancient times, with different connotations and scales. 

At that time, the United States and the Soviet Union were both "superpowers" in the world. In order to 
contend for world hegemony, the two countries and their allies fought for decades. During this period, 
although the differences and conflicts were serious, both sides tried their best to avoid the outbreak of a 
large-scale worldwide war (World War III). In 2008, the 63rd United Nations General Assembly designated 
June 8 every year as "World Ocean Day", in order to hope that more people around the world can pay 
attention to the ocean on which mankind depends and feel the rich value of the ocean. And be able to 
examine the adverse effects of global pollution on the marine environment and marine life. The ocean is a 
great wealth. Together with the land, it forms a blue planet full of vitality. It breeds life and contains 



unlimited energy. The ocean provides resources and places for the survival and development of mankind 
and many creatures. The rich marine life balances the marine ecology and also provides rich food and 
medical resources for mankind. As a cornucopia of mineral resources, the ocean provides abundant mineral 
resources for the development of human society. The exploitation of seabed oil, natural gas and other 
resources will inject tremendous energy and power into social development. Ocean (SEA), a geographical 
term, is the general term for the most expansive body of water on earth. The earth's surface is divided by 
continents into vast areas of water that communicate with each other, called oceans. The central part of 
the ocean is called the ocean, and the edge part is called the sea. They communicate with each other to 
form a unified body of water. There can be no life without the ocean. Water, air and temperature are the 
keys to life. The moon, Mars, the earth's desert, and the Gobi all need water resources. Only water can 
sustain life. The moon and Mars water resources are very important. Without it, there are many difficulties 
in transforming and emigrating to the moon and Mars. Therefore, the ocean is the cradle of life. The 
peaceful use of marine resources is the common aspiration of all 8 billion people. 

The total area of the ocean on the earth is about 360 million square kilometers, accounting for about 71% 
of the earth ’ s surface area, and the average water depth is about 3,795 meters. The ocean contains more 
than 1.35 billion cubic kilometers of water, which accounts for about 97% of the total water on the earth, 
and only 2% can be used for human drinking. 

The four main oceans of the earth are the Pacific Ocean, the Atlantic Ocean, the Indian Ocean, and the 
Arctic Ocean, most of which are bounded by land and seabed topography. So far, only 5% of the seabed 
has been explored by humans, and 95% of the seabed is unknown. The development and utilization of 
marine energy and resources, ocean and global changes, marine environment and ecology are the most 
practical and feasible for human beings to maintain their own survival and development, expand their living 
space, and make full use of this last resource-rich treasure on the earth way. 

The biological resources in the ocean are extremely rich, and 80% of the earth ’ s animals live in the ocean. 
According to statistics, marine organisms have 49 phyla and 96 classes, a total of more than 200,000 
species. There are about 10,000 species of fish in the ocean. The continental shelf is the main fishery base, 
accounting for more than 80% of the world ’ s catch; there are more than 25,000 species of crustaceans 
in the ocean; there are more than 10,000 species of algae, which are edible by humans. There are more 
than 70 kinds of seaweed, and other marine organisms. It is now known that more than 230 kinds of 
seaweed in the ocean contain various vitamins, and more than 240 kinds of organisms contain anti-cancer 
substances; mollusks are also the most diverse category of marine organisms, many of which have 
important economic value. With the deepening of people's research on the ocean, the ocean will provide 
more food and medicine for mankind. 


There are abundant oil and gas resources in the ocean. According to the estimates of the French 
Petroleum Institute, the world's recoverable offshore oil reserves are 135 billion tons. According to 
statistics from American experts, the world's marine sedimentary basins with oil and gas cover an area of 



26,395 thousand km2. At present, the world’ s most famous offshore oil producing areas include the 
Persian Gulf, Lake Maracaibo in Venezuela, the North Sea in Europe and the Gulf of Mexico in the Americas, 
which are called the four largest offshore oil areas; the Persian Gulf seems to be the first in the reserves of 
offshore natural gas. The North Sea is second, and Herceg Bay is third. 

Recently, scientists discovered that there is a large amount of hydrated methane formed under high- 
pressure and low-temperature conditions in the deep ocean. It is also called "combustible ice", which is 
several times the sum of oil and natural gas stored on the earth. It is a very precious energy source. 


According to the investigation and analysis of experts from various countries, in addition to the various 
mineral resources on the surface of the seabed in the ocean, there are rich manganese, nickel, diamond, 
copper and other metal nodules and other mineral resources in the 2000-6000m deep seabed area. The 
total amount is about 7 trillion tons. There are polymetallic nodules distributed in the Pacific region about 
8.85 million km2, and the total resources are about 3 trillion tons. The most promising area in the eastern 
region is the enrichment zone bordered by the Clarion-Crimandton faults. The average enrichment is The 
concentration is 11.9kg/total reserves 15 billion tons. 

The polymetallic nodules resources located in the international seabed area are the property of all 
mankind. The exploration and development of these resources is managed by the specially established 
International Seabed Authority. The international seabed development system defined by the United 
Nations Ocean Convention is a "parallel development system", that is, on the one hand, the development 
is carried out directly by the Enterprise Department of the International Seabed Authority; on the other 
hand, it is carried out by the contracting states and their companies through contracts with the Authority. 
Development. 


The ocean is composed of a huge amount of water. The total amount of water in the global ocean is 
1.37 billion m3. There are a large amount of salt in deep sea water, and it is estimated that the total amount 
can reach 50 billion tons. There are more than 80 elements measured or estimated in sea water. People 
use seawater to produce salt, extract magnesium chloride, sodium sulfate, calcium chloride, potassium 
chloride, potassium bromide and other mineral deposits. In addition, sea water can be directly used as 
industrial cooling water, and sea water is used to extract uranium. The heavy water in the sea water is the 
energy source for nuclear fusion power generation. It is the main energy source of the new generation. 
Great value. 



The ocean contains natural energy such as tidal energy, wave energy, ocean current energy, 
temperature difference energy and salt difference energy. Ocean energy is widely distributed, large in 
reserves, renewable, and pollution-free. It is expected that the 21st century will enter the stage of large- 
scale development. According to estimates from a UNESCO publication, the total amount of ocean energy 
in the world is 76.6 billion kW, which is twice as easy as technology allows. The largest tidal power station 
in the world is the Lens Power Station in France, with a total installed capacity of 240,000 kW and an annual 
power generation of 544 million kWh. 


Coastal countries around the world have many shorelines and bays suitable for building ports, which 
have always been regarded as very precious resources. Many port resources have been valued and 
exploited, which has promoted the development of marine transportation and international economic and 
trade exchanges. 


The ocean covers more than two-thirds of the earth's surface area and has vast space resources. Not 
only can it provide living space for marine organisms, it may also provide space for human survival in the 
future. As the population increases, space and oceans are of great use. In 1978, a report by the Vienna 
International Institute for Applied Systems Analysis, organized by the 17 countries, estimated: "The load 
energy of the earth's surface on the population may reach 100 billion. At the current population growth 
rate, it will be reached in 3000 years. At times, two-thirds of the population should live on the sea." As the 
population of the earth increases, people will have to develop marine space resources. Perhaps in the 
future, human housing made of light alloys such as aluminum and magnesium-three-dimensional high-rise 
buildings will stand on the sea, and humans will build more modern spatial cities over the sea. 

Ocean development requires the acquisition of large-scale and accurate marine environmental data, and 
large-scale industries such as seabed exploration, sampling, and underwater construction. To accomplish 
the above tasks, a series of marine development support technologies are needed, including deep-sea 
exploration, deep diving, ocean remote sensing, and ocean navigation. 

The demand for fresh water from the ocean has become a reality. In the Middle East, where freshwater 
resources are extremely scarce, desalination was used as an effective way to obtain freshwater resources 
decades ago. The United States is actively building desalination plants to meet people's current and future 
demand for fresh water. There are nearly 8,000 desalination plants in the world, producing more than 6 
billion cubic meters of fresh water every day. Russian oceanographers have discovered that the bottom of 
the world's oceans also has extremely rich freshwater resources, and its reserves account for about 20% of 
the total seawater. This shows a bright prospect for mankind to solve the freshwater crisis. 


Deep sea refers to the sea area with a depth of more than 6000 meters. There are more than 30 trenches 
in the world with a depth of more than 6000 meters, of which more than 20 are located at the bottom of 



the Pacific Ocean. The Mariana Trench is 11,000 meters deep and is the deepest sea area ever discovered. 
Deep-sea exploration is of great significance to the research and utilization of deep-sea ecology, the mining 
of deep-sea minerals, and the study of deep-sea geological structures. 

The confrontation was usually through local proxy wars, technology and arms races, space races, 
diplomatic competitions, etc. It was carried out in a "cold" way, that is, "mutual containment and no force", 
so it is called the "cold war." 

The Cold War was mainly manifested as a confrontation between two major military blocs headed by the 
United States and the Soviet Union. The competition between the two superpowers of the United States 
and the Soviet Union is the main source of long-term unrest in the world. The two military blocs are equal 
in strength, and no one dares to easily use force to end the opponent's fight for world hegemony. Both 
countries have stockpiled a large number of nuclear warheads and mutually assured each other of 
destruction. After the end of the Cold War, coupled with the tribulations of the previous World War I and 
World War II, people all over the world yearn for peace and oppose war. 


, The ultimate nuclear strategy of the United States and Russia are both "global destruction" strategies; 2. 
The nuclear powers have built an automated nuclear counterattack system-the "dead hand system", which 
can automatically strike pre-sets if the head command organization is eliminated. Good target. That is to 
say, once the country's highest authority and command system are eliminated or paralyzed by a nuclear 
assault, the "dead hand system" will automatically issue nuclear codes and nuclear strike instructions. The 
system is connected to hundreds of intercontinental missiles and can automatically assign targets. This 
system does not distinguish whether the target of the attack is the target of the attack, but only strikes 
according to a predetermined procedure. Once a country launches a nuclear assault on the head of Russia 
and its command organization, it will activate the "dead hand system", which will definitely trigger a global 
nuclear war. 


Recent GNP (Gross National Product) data of countries in the world 

Which countries are the largest economies in the world in 2019? The following is a list of the top ten 
countries/regions with the highest GDP: 

1. United States (GDP: 21.41 trillion) 

2. China (GDP: 15.54 trillion) 

3. Japan (GDP: 5.36 trillion) 

4. Germany (GDP: 4.42 trillion) 

5. India (GDP: 3.16 trillion) 

6. France (GDP: 3.06 trillion) 

7. United Kingdom (GDP: 3.02 trillion) 

8. Italy (GDP: 2.26 trillion) 

9. Brazil (GDP: 2.26 trillion) 

10. Canada (GDP: 1.91 trillion) 



As of 2018, there are only four countries in the world with per capita GDP exceeding US$100,000. These 
countries are Monaco (the highest at US$166,285), Liechtenstein, Luxembourg and Bermuda. These 
countries are known for attracting wealthy residents and very small populations, ranging from 38,155 
(Liechtenstein) to 590,321 (Luxembourg). On the contrary, at only $247, Southern Sudan has the lowest 
GDP per capita in the world, and many countries, mainly in Africa, have a GDP per capita of less than $1,000. 
According to data from the United Nations and the International Monetary Fund, the United States has the 
world ’ s largest GDP, at US$20.4 trillion (IMF) and US$18.6 trillion (UN), respectively. The second largest 
GDP is China's 14.1 trillion US dollars (IMF) and 11.2 trillion US dollars (UN). However, the United States 
has a population of 327 million, while China’ s population is the highest in the world, at 1.42 billion 
(despite a large gap, the United States also has the third largest population in the world, second only to 
India’ s 1.35 billion. 

Among the top five countries with the highest GDP in the world, Japan, Germany and the United Kingdom 
accounted for US$5,167,050, US$4,211,640 and US$2,936,290 trillion (based on IMF data). Many island 
countries are listed as the countries with the lowest GDP. Tuvalu is the lowest-income country in the 
Commonwealth with a gross domestic product of 43 million U.S. dollars, followed by Nauru in Micronesia 
with 114 million U.S. dollars, and the Marshall Islands with 205 million U.S. dollars. Not surprisingly, these 
islands have a small population and a relatively low per capita GDP, ranging from US$3,810 (Tuvalu) to 
US$10,078 (Nauru). 

World GDP is the sum of the gross national income of every country in the world. The gross national income 
accounts for a country ’ s GDP, increasing the value of import income and subtracting the value of export 
currency. The value of gross national income (GNI) is different from the value of GDP because it reflects 
the impact of domestic and international trade. 

Add the gross national income of every country in the world, and the value of imports and exports will be 
balanced. The world economy includes 193 economies, of which the United States is the largest. 

World War I: 

0% to 70%, the total loss of materials from participating countries reached 4 trillion US dollars. 

The Second World War was the most destructive war in history. In Europe alone, the material losses caused 
by war damage (according to incomplete statistics) amounted to 260 billion U.S. dollars (based on 1938 
values); the direct military expenditures of the belligerent countries accounted for 60-70% of their gross 
national income. More than 16.9 million people died in the army, and more than 34.3 million residents 
died. The total deaths amounted to more than 51.2 million. The Soviet Union alone accounted for more 
than 20 million. 


According to estimates by the World Bank, the world's nominal GDP in 2017 was US$80,683.79 billion. In 
2018, the world's nominal GDP in 2018 was US$8.4835.46 billion, and it is expected to be US$88,081.13 
billion in 2019. In 2018, the growth rate of world GDP was 3.6%. 



World politics, culture, science and technology, world trade, diplomacy, territory, sphere of influence, 
education, religion, military 

The top ten countries in the world baiGDP (data in 2018, unit: U.S. dollar zhi) are as follows: 


The GDP of the United States in 2018 reached RMB 20.51 trillion, and China is equivalent to about 65% of 
the US's GDP in 2017. 

This is also the highest ratio of the total economic output of other countries compared with the United 
States after the Second World War. The GDPs of Japan and the Soviet Union have both reached 
It is also impossible for countries to completely cut off or close their countries. The development of 
economy and trade, the development of science and technology, the development of society, the 
development of culture and education, retrogression is tantamount to self-destruction and self- 
destruction. 

According to estimates by the World Bank, the world's nominal GDP in 2017 was US$80,683.79 billion. In 
2018, the world's nominal GDP in 2018 was US$8.4835.46 billion, and it is expected to be US$88,081.13 
billion in 2019. In 2018, the growth rate of world GDP was 3.6%. 

World politics, culture, science and technology, world trade, diplomacy, territory, sphere of influence, 
education, religion, military 

The top ten countries in the world baiGDP (data in 2018, unit: U.S. dollar zhi) are as follows: 


The GDP of the United States in 2018 reached RMB 20.51 trillion, and China is equivalent to about 65% of 
the US's GDP in 2017. 

Assimilation, alienation, and integration with the world require a long time and process, including the 
integration of various civilizations, free rationality, etc. It is not a day's work. Human struggles are long and 
complicated, and they cannot be whimsical or naive. 

This is also the highest ratio of the total economic output of other countries compared with the United 
States after World War II. The GDP of Japan and the Soviet Union both reached 60% of the total economic 
output of the United States, but then fell into a decline. Waiting for competition or confrontation, war is 
sometimes inevitable. Of course, it is normal for free, peaceful and rational competition to be the 
mainstream. Free and peaceful reason is 

The inevitability of history. Even if there is a war, regardless of the outcome of the war, there will still be 
free, peaceful and rational competition after the war. This is 

The iron law of history. In competition or confrontation, the importance of force is self-evident. Aircraft 
carrier, nuclear bomb, strategic bomber, nuclear submarine, space 

Weapons and so on. However, the economy is the foundation of everything. Without banknotes, the 
machine of war operates, and war cannot be maintained. 



Hold and win. Therefore, the economy is crucial. Before and after the war, during the war, the economy 
was very crucial. A large scale 

War, strategic weapons, strategic materials, and war costs are all immeasurable. New world politics, world 
economy, science and technology, culture and education, weapons and equipment, religious and social 
beliefs, social management mode, social structure, trade exchanges, space development (moon, Mars, 
etc.), human society is closely connected, and capital flows around the world. Commercial trade, industrial 
chains, global markets, profits, investments, etc., globalization, marketization, etc., are competing more 
fiercely among countries, even presenting the characteristics of a new cold war and a new hot war. East 
and West are closely integrated, and complete economic separation and decoupling are difficult to achieve. 
Capital is profit-seeking. Free market economy, semi-free market economy, closed economy (planned 
economy), open social structure, semi-open social structure, closed social structure, etc. require a clear 
understanding and judgment.Therefore, how the war is won or lost, whether a nuclear bomb is launched, 
how the submarine evolves, how the world evolves, and how human society continues to multiply are very 
important. However, as long as human society survives, the ideas and social reality of freedom, peace, 
rationality, happiness, wealth and inclusiveness will certainly exist. This is unquestionable, hundreds of 
years, thousands of years, hundreds of thousands of years, hundreds of thousands of years. Therefore, we 
must have a clear understanding. Avoiding blind spots and blind movements is the essence of wisdom. 


Main reference websites Bibliography Reference materials, etc. (Related graphs and photos are quoted 
from related websites, wikis, encyclopedias, etc.) 

Wikipedia 

Encyclopedia Britannica 
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Stockholm International Peace Research Institute (Stockholm International Peace Research Institute; 

The International Institute for Strategic Studies (IISS) 
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Title: Absolute Weapons: Atomic Force and World Order 
Author: [US] Frederick Dunn waiting 
(Military History Encyclopedia) 
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Military yearbook 
"The Art of War" 
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"World Order" 


By Henry Kissinger 

Title: The Complete Works of War Theory. Volume 1, On War 
Author:( Germany) Carl von Clausewitz the 
New world order 

New World Order Author: (US) Ai Pasen 
The end of history and the last man 

The End of History and the Last Man Author: [US] Francis Fukuyama 

The Clash of Civilizations and the Reconstruction of World Order-(United States) Huntington 
"Absolute Weapon" mainly elaborates the principles of mutual deterrence theory 
"Introduction to the Art of War" 

"The Impact of Sea Power on History" 

"Theory of the Great Depth Battle" 

Military weapons encyclopedia 
Modern military yearbook 

The ghost of the deep sea — a nuclear submarine cruising in the four oceans (Fangruida) 

Nuclear submarine attacks, strategic bombers, land-based nuclear missiles and space warfare 

-Modern war and future war (new cold war and hot war)The ocean is the heart of the 

earth, and the ocean is the cradle of life on the earth. 

Fangruida 2014v 2.2 English version 2017vl.3 electronic revision 

This is an important work by Fang Ruida, originally created in 2014, and the current author has revised it 
again, partially rewritten or rewritten, published and distributed to satisfy the reading of netizens and 
readers around the world. There may be omissions and errors in the compilation of this book, which will 
be revised when it is reprinted. 

Translation school editor Lasco. H 


Attaques de sous-marins nucleates, bombardiers strategiques, missiles nucleates terrestres et guerre 
spatiale 

-Guerre moderne et guerre future (nouvelle guerre froide et guerre chaude) 

Le fantome de la mer profonde - un sous-marin nucleaire en croisiere dans les quatre oceans 
L'ocean est le cffiur de la terre et I'ocean est le berceau de la vie sur terre. 

Fangruida 2014v 2.2 version anglaise 2017vl.3 revision electronique 
Redacteur de I'ecole de traduction Lasco. H 








Dans le monde moderne, la science et la technologie se developpent rapidement, la construction des pays 
du monde change chaque jour qui passe et la valeur de la production mondiale a atteint 80 trillions de 
dollars americains. La paix mondiale est la premiere garantie. La tache principale des Nations Unies est de 
s'opposer a la guerre et de maintenir la securite mondiale et la paix mondiale. Avec le developpement 
economique de divers pays, le commerce et le commerce, la diffusion d'informations culturelles, 
I'amelioration de I'education, etc., la concurrence pour les ressources, la concurrence pour les avantages, 
la concurrence pour la terre, la concurrence pour I'espace, etc., les pays du monde sont plus etroitement 
lies. Dans le meme temps, la concurrence entre les pays du monde est devenue plus intense, diverses 
competitions sont devenues plus frequentes et divers conflits sont devenus de plus en plus importants. De 
temps en temps, il y aura I'ombre de la guerre dans le monde, et il y aura meme diverses confrontations. 
La preparation et les depenses des pays du monde entier augmentent egalement considerablement. Des 
guerres et meme des guerres nucleates (armes biochimiques, etc., guerres spatiales, etc.) peuvent 
survenir. Bien sur, la paix mondiale a toujours ete le courant dominant, et la fin de la guerre ne sera pas 
generale. Cependant, les guerres sont devastatrices et peuvent meme detruire la terre et I'humanite. Par 
exemple, les guerres nucleates ne sont pas alarmistes. Les peuples du monde doivent cherir la paix et 
s'opposer 6 toutes sortes d'intelligence injuste et non humaine et de guerres rationnelles. C'est done le 
choix de toute I'humanite de s'opposer a diverses guerres intellectuelles et rationnelles injustes et non 
humaines et de sauvegarder et de defendre la paix mondiale. Cependant, cela ne signifie pas que le monde 
est pacifique. Si vous pouvez vous asseoir et vous detendre, vous perdrez votre vigilance. Par exemple, les 
tragedies de la Premiere Guerre mondiale et de la Seconde Guerre mondiale se repeteront. II est inevitable 
qu'il y ait des fous et des fous dans le monde, sinon des catastrophes majeures se produiront. Les etres 
humains s'entretuent et s'attaquent comme des animaux primitifs, qui sont encore plus terrifiants aux 21e 
et 22e siecles, comme les attentats a la bombe nucleaire, la guerre spatiale, les armes biologiques et 
chimiques, les armes a virus, etc. Les bombes atomiques, les sous-marins nucleates, les vehicules de 
bombardement strategique, les missiles nucleates terrestres, les armes antisatellites, etc., doivent avoir 
une comprehension et une conscience suffisantes de ces elements, ce qui aidera grandement les gens a 
connaitre et a informer, et cherira la paix mondiale et«interdira le nucleaire ". La destruction progressive 
de toutes les armes nucleates, biologiques et chimiques est devenue le premier choix. L'utilisation 
pacifique de I'energie nucleaire au profit de I'humanite, plutot que de recourir a la guerre et a la guerre 
nucleaire. Bien sur, on ne peut pas parler de la decoloration du tigre, fame effrayee par la guerre nucleaire. 
L'equilibre nucleaire, le confinement nucleaire, les efforts et les luttes pacifiques de toute I'humanite, la 
liberte supreme et la sagesse rationnelle de I'humanite, etc., sont essentiels pour prevenir la guerre 
nucleaire. Maintenir la vie et le bien-etre des etres humains sur terre est avant tout, avant tout. Nous 
croyons toujours que I’ ere de I’ interdiction complete et de la destruction de toutes les armes 
nucleates, biologiques et chimiques viendra certainement. Nous ne devons pas etre pessimistes et def us, 
encore moins reculer devant nous-memes, et nous devons agir avec courage. L'avenir du monde appartient 
a toute I'humanite. La paix mondiale et le bonheur humain sont le seul choix et le seul objectif de 
I'humanite. Les etres humains ne peuvent relacher leur vigilance pour empecher des guerres majeures et 



defendre la paix mondiale. En meme temps, ils doivent aussi accroitre leur conscience pour maintenir la 
paix et la liberte avec force au lieu de parler de soldats. En consequence, la guerre a eclate et est tombee 
dans le chaos, faisant souffrir la societe humaine dans la misere et la souffrance. . Les contradictions se 
completent et s'il y a une lance, il y aura un bouclier, afin que nous puissions eviter les problemes avant 
qu'ils ne surviennent. Le developpement pacifique du monde est I'ideal commun de toute I'humanite. 
Personne ne peut I'arreter et le detruire. Sinon, el le sera impitoyablement punie par I'histoire. La paix 
mondiale, le developpement humain, le developpement economique, le developpement social et les 
diverses civilisations et traditions de toutes les nations et de tous les groupes ethniques doivent apprendre 
les uns des autres et apprendre des forces de chacun. Les pierres de la montagne peuvent etre utilisees 
pour le jade. Bien sur, nous devons resister a une civilisation erronee, irrationnelle et non moderne. Et 
critiquez, vous ne pouvez pas adorer et suivre aveuglement. Le developpement de I'histoire humaine est 
tres long et toutes sortes de races humaines et de competitions sont inevitables. Sans concurrence et 
contradictions diverses, le monde n'existerait pas. La nature humaine et la raison, la liberte et la paix ne 
font aucun doute. Toute I'histoire de I'humanite n'est rien de plus que I'histoire du passage constant de la 
sauvagerie animale a la rationalite humaine, du royaume de la necessite au royaume de la liberte. Peu 
importe comment I'histoire se developpe ou evolue, peu importe comment le monde change, cette 
trajectoire reste la meme. C'est aussi une erreur de penser que I'histoire humaine et le monde seront 
sombres et incolores, ou que les humains regresseront vers I'ancien modele social. Le changement et le 
developpement de la societe ne sont pas influences par la volonte subjective de qui que ce soit. Bien 
entendu, tout au long du long processus de I'histoire humaine, la ligne principale et la ligne laterale ont 
toujours ete liees et il est difficile de les distinguer. L'economie est I'essentiel, mais el le ne controle pas 
tout. Sans les libertes fondamentales, les droits de I'homme et les autres structures et elements politiques 
d'une societe democratique moderne, il est difficile pour l'economie de se developper de maniere durable 
et prospere. Democratic liberale et centralisation de I'autorite ne sont pas synonymes, mais chacune a ses 
propres avantages et inconvenients dans une certaine periode et dans une certaine fourchette. Cependant, 
d'un point de vue historique a long terme, la liberte et la liberation humaines sont le fondement de 
I'existence et du developpement de toutes les societes, ainsi que le fondement du developpement et de la 
survie humains. La rationalite libre finira par prevaloir. 


.L'hypothese de I'hiver nucleaire (Nuclear winter) est une theorie sur le changement 

climatique global, elle predit la catastrophe climatique qu'une guerre nucleaire a grande echelle pourrait 
produire. La theorie de I’ hiver nucleaire estime que I’ utilisation d’ un grand nombre d' armes 
nucleates, en particulier sur des cibles inflammables telles que les villes, permettra a une grande quantite 





de fumee et de suie de penetrer dans I ’ atmosphere terrestre, ce qui peut entrainer un temps tres froid. 
II faut souligner que I'hiver nucleaire repose sur les hypotheses du modele de donnees. Dans les dernieres 
recherches, les scientifiques ont mis a jour des modeles de calcul plus precis que ceux du siecle dernier, et 
ont quand meme conclu que I ’ hiver nucleaire aurait un effet devastateur sur le climat de la Terre. 

La couche de particules de suie et de suie qui penetre dans I'atmosphere peut reduire considerablement 
la quantite totale de lumiere solaire atteignant le sol. Cette couche de particules est susceptible de rester 
dans I'atmosphere pendant des semaines, voire des annees. Ces epais nuages noirs peuvent bloquer la 
plupart de la lumiere du soleil pendant plusieurs semaines. Cela entrainera une baisse de la temperature 
de surface pendant cette periode. Selon differents modeles, la temperature peut baisser de plusieurs 
dizaines de degres Celsius. 

Ce gel sombre et mortel, associe a de fortes doses de rayonnement de poussieres radioactives, detruira 
gravement les plantes de cette region de la terre. Un froid intense, des radiations a haute dose, une 
destruction massive des installations industrielles, medicales et de transport, associees a des penuries de 
nourriture et de recoltes, entraineront des deces humains massifs dus a la famine, aux radiations et aux 
maladies. Les scientifiques pensent egalement que les oxydes d'azote de I'explosion detruiront la couche 
d'ozone. Les scientifiques ont observe cet effet auparavant inattendu dans des experiences d'explosion 
thermonucleaire. En raison de la regeneration de la couche d'ozone, cet effet sera affaibli. Mais I'effet 
d'une guerre nucleaire a grande echelle sera sans aucun doute encore plus grand. Les effets secondaires 
de I'appauvrissement de la couche d'ozone (et I'augmentation consequente du rayonnement ultraviolet) 
seront tres importants, affecteront de nombreuses grandes cultures humaines et detruiront egalement la 
chaine alimentaire marine en tuant le plancton. 


Guerre froide, guerre chaude, nouvelle guerre froide, nouvelle guerre chaude, guerre mondiale, guerre 
nucleaire, guerre des etoiles 

La guerre froide (anglais: Cold War, russe: XojioflHaH Boh Ha) fait reference au conflit entre 
le camp capitaliste domine par les Etats-Unis et I'Organisation du Traite de I'Atlantique Nord et le camp 
socialiste domine par I'Union sovietique et le Pacte de Varsovie entre 1947 et 1991. Luttes politiques, 
economiques et militaires. 

Le 5 mars 1946, I'ancien Premier ministre britannique Winston Churchill prononya le «discours du rideau 
defer»a Fulton aux Etats-Unis, declenchant officiellement la guerre froide. Le 12 mars 1947, letrumanisme 
americain est arrive au pouvoir, marquant le debut de la guerre froide. L'etablissement du Pacte de 
Varsovie en 1955 a marque la formation d'un modele bipolaire. La dissolution du Traite de Varsovie en 
1991 et la disintegration ulterieure de I'Union sovietique ont demontre I'echec du modele sovietique, 
marquant la fin de la guerre froide et la fin du modele bipolaire, qui a dure 44 ans. Les Etats-Unis sont 
devenus la seule superpuissance au monde et la structure mondiale est devenue "une superpuissance, de 
nombreuses puissances" dans le processus de multipolarisation mondiale. C'est un phenomene 
temporaire, les fitats-Unis et I'Europe ne deviennent pas une hegemonie, la Chine a commence a se 



developper et a le remplacer progressivement. Dans I'histoire du monde, les guerres froides et chaudes de 
ce type ne manquent pas, qui sont differentes des guerres chaudes et froides modernes. Elies sont 
principalement causees par le developpement social, le developpement scientifique, le developpement 
culturel et le developpement d'armes. L'ampleur de sa confrontation et la portee et le contenu de I'echelle 
sont assez differents. II y avait des guerres chaudes et froides similaires dans les temps anciens, avec des 
connotations et des echelles differentes. 

A cette epoque, les Etats-Unis et I'Union sovietique etaient tous deux des "superpuissances" dans le 
monde. Afin de lutter pour I'hegemonie mondiale, les deux pays et leurs allies se sont battus pendant des 
decennies. Pendant cette periode, bien que les differends et les conflits aient ete graves, les deux parties 
ont fait de leur mieux pour eviter le declenchement d'une guerre mondiale a grande echelle (troisieme 
guerre mondiale). La confrontation implique generalement des guerres locales par procuration, des 
courses technologiques et aux armements, des courses spatiales, des competitions diplomatiques, etc. Elle 
a ete menee de maniere «froide», c'est-a-dire «de confinement mutuel et sans force», c'est pourquoi on 
I'appelle «guerre froide». 

La guerre froide s'est principalement manifestee par une confrontation entre deux grands blocs militaires 
diriges par les Etats-Unis et I'Union sovietique. La rivalite entre les deux superpuissances des Etats-Unis et 
de I'Union sovietique est la principale source de troubles ci long terme dans le monde. Les deux principaux 
blocs militaires sont d'egale force et aucun des deux n'ose facilement utiliser la force pour mettre fin a la 
lutte de I'adversaire pour I'hegemonie mondiale. Les deux pays ont stocke un grand nombre d'ogives 
nucleates et se sont mutuellement assures de la destruction. Apres la fin de la guerre froide, associee aux 
tribulations de la Premiere Guerre mondiale et de la Seconde Guerre mondiale precedentes, les peuples 
du monde entier aspirent a la paix et s'opposent a la guerre. 


2. Les strategies nucleates ultimes des Etats-Unis et de la Russie sont toutes deux des strategies de 
«destruction globale»; 2. Les puissances nucleates ont construit un systeme de contre-attaque nucleaire 
automatise - le «systeme de la main morte», qui peut automatiquement frapper les prereglages si 
I'organisation de commandement est eliminee. Bonne cible. C'est-a-dire qu'une fois que la plus haute 
autorite et le systeme de commandement du pays sont elimines ou paralyses par une attaque nucleaire, 
le «systeme de la main morte» emettra automatiquement des codes nucleates et des instructions de 
frappe nucleaire. Le systeme est connecte a des centaines de missiles intercontinentaux et peut attribuer 
automatiquement des cibles. Ce systeme ne distingue pas si la cible de I'attaque est la cible de I'attaque, 
mais frappe uniquement selon une procedure predetermine. Une fois qu'un pays lance un assaut 
nucleaire contre le chef et I'agence de commandement de la Russie, il activera le "systeme de la main 
morte", qui declenchera definitivement une guerre nucleaire mondiale. 


Donnees recentes du PNB (produit national brut) des pays du monde 



Quels pays sont les plus grandes economies du monde en 2019? Void une liste des dix principaux pays / 
regions ayant le PIB le plus eleve: 

1. Etats-Unis (PIB: 21,41 billions) 

2. Chine (PIB: 15,54 billions) 

3. Japon (PIB: 5,36 billions) 

4. Allemagne (PIB: 4,42 billions) 

5. Inde (PIB: 3,16 billions) 

6. France (PIB: 3,06 billions) 

7. Royaume-Uni (PIB: 3,02 billions) 

8. Italie (PIB: 2,26 billions) 

9. Bresil (PIB: 2,26 billions) 

10. Canada (PIB: 1,91 billion) 

En 2018, il n'y avait que quatre pays dans le monde avec un PIB par habitant superieur a 100000 USD. Ces 
pays sont Monaco (le plus eleve 6 166 285 $ US), le Liechtenstein, le Luxembourg et les Bermudes. Ces pays 
sont connus pour attirer des residents aises et de tres petites populations, avec des populations allant de 
38 155 (Liechtenstein) a 590 321 (Luxembourg). Au contraire, avec seulement 247 dollars, le Sud-Soudan a 
le PIB par habitant le plus bas du monde, et de nombreux pays, principalement en Afrique, ont un PIB par 
habitant inferieur a 1 000 dollars. 

Selon les donnees des Nations Unies et du Fonds monetaire international, les Etats-Unis ont le PIB le plus 
eleve du monde, avec respectivement 20 400 milliards de dollars (FMI) et 18 600 milliards de dollars (ONU). 
Le deuxieme PIB le plus important est celui des 14,1 billions de dollars americains (FMI) et 11,2 billions de 
dollars americains (ONU) de la Chine. Cependant, les Etats-Unis ont une population de 327 millions 
d ’ habitants, tandis que la population chinoise est la plus elevee au monde, avec 1,42 milliard (malgre un 
ecart important, les Etats-Unis ont egalement la troisieme plus grande population du monde, juste derriere 
les 1,35 milliard d’ Inde. 

Parmi les cinq premiers pays affichant le PIB le plus eleve au monde, le Japon, I'Allemagne et le Royaume- 
Uni representaient 5 167 050 dollars EU, 4 211 640 dollars EU et 2 936 290 milliards de dollars EU (d'apres 
les donnees du FMI). De nombreux pays insulaires sont repertories comme les pays ayant le PIB le plus bas. 
Tuvalu est le pays aux revenus les plus faibles du Commonwealth avec un produit interieur brut de 43 
millions de dollars americains, suivi de Nauru en Micronesie avec 114 millions de dollars americains et des 
lies Marshall avec 205 millions de dollars americains. Sans surprise, ces lies ont une petite population et 
un PIB par habitant relativement faible, allant de 3 810 dollars EU (Tuvalu) a 10 078 dollars EU (Nauru). 

Le PIB mondial est la somme du revenu national brut de chaque pays du monde. Le revenu national brut 
represente le PIB d’ un pays, augmentant la valeur des revenus d' importation et soustrayant la valeur 
de la monnaie d ’ exportation. La valeur du revenu national brut (RNB) est differente de la valeur du PIB 
car elle reflete I'impact du commerce interieur et international. 



En ajoutant le revenu national brut de tous les pays du monde, la valeur des importations et des 
exportations atteindra un equilibre. L'economie mondiale comprend 193 economies, dont les Etats-Unis 
sont la plus grande. 

Premiere Guerre mondiale: 

De 0% a 70%, la perte totale de materiaux des pays participants a atteint 4 billions de dollars americains. 

La Seconde Guerre mondiale a ete la guerre la plus destructrice de I'histoire. Rien qu'en Europe, les pertes 
materielles causees par les dommages de guerre (selon des statistiques incompletes) s'elevaient a 260 
milliards de dollars americains (sur la base des valeurs de 1938); les depenses militaires directes des pays 
belligerants representaient 60 a 70% de leur revenu national brut. Plus de 16,9 millions de personnes sont 
mortes dans I'armee, et plus de 34,3 millions d'habitants sont morts. Le nombre total de morts s'elevait a 
plus de 51,2 millions. L'Union sovietique en comptait a elle seule plus de 20 millions. 


Selon les estimations de la Banque mondiale, le PIB nominal mondial en 2017 etait de 80683,79 milliards 
de dollars americains. En 2018, le PIB nominal mondial en 2018 etait de 8,4835,46 milliards de dollars US, 
et il devrait etre de 88 081,13 milliards de dollars US en 2019. En 2018, le taux de croissance du PIB mondial 
etait de 3,6%. 

Politique mondiale, culture, science et technologie, commerce mondial, diplomatie, territoire, sphere 
d'influence, education, religion, militaire 

Les dix premiers pays du monde baiGDP (donnees en 2018, unite: dollar americain zhi) sont les suivants: 

L'ocean est le tresor de I'univers. L'ocean est une perle brillante incrustee dans la terre. Les astronautes 
ont aperpu la terre depuis I'espace et ont decouvert l'ocean bleu. II y a des tranchees sur la Lune et sur 
Mars, mais malheureusement il n'y a pas d'eau. De nombreuses planetes ont des mers, mais manquent 
d'eau ou ont disparu. Les humains, les animaux et les plantes mourront sans eau. L'ocean est si important, 
tout comme les ressources marines. Ce livre ne discute pas de I'oceanographie, mais discute des fantomes 
dans l'ocean - sous-marins nucleates et bombardiers strategiques, missiles nucleates terrestres, etc. 
(guerre nucleaire et guerre spatiale, etc.). Sont-ils totalement differents et totalement hors de propos? Je 
pense que les deux sont completement differents, ce qui n'est pas mal. Cependant, les sous-marins 
nucleates sont etroitement lies a l'ocean et sont difficiles a quitter. L'ocean engendre tout, et les sous- 
marins nucleates sont egalement utilises pour grandir, laisser passer le flux. L'ocean est une ressource 
naturelle et les sous-marins nucleates sont fabriques par I'homme plutot que par le paradis. En naviguant 
dans l'ocean et en naviguant avec des sous-marins nucleates, les sous-marins nucleates peuvent defendre 
et detruire l'ocean. Par exemple, si une guerre nucleaire declenche une grande explosion sur la Terre, 
l'ocean peut-il encore exister? Meme s'il existe, il sera completement pollue et empoisonne. En un mot, 
l'ocean est egalement detruit. Une guerre nucleaire locale polluera egalement l'ocean. Par consequent, ce 



livre se concentre sur ce dernier. Par consequent, les fantomes dans les sous-marins nucleates de haute 
mer et les vehicules de bombardement strategique, les missiles nucleates terrestres, etc. (guerre nucleaire 
et guerre spatiale, etc.) sont au centre de ce livre, et c'est un sujet tres important. , Pas moins que 
I ’ importance des ressources marines, cela va de soi. La raison pour laquelle ils sont consideres ensemble 
est que les deux sont etroitement lies, la vie et la mort. Bien sur, la paix, la liberte et la rationalite sont le 
theme de I’ humanite et du developpement dans le monde depuis des milliers d’ annees. Peu importe 
la fapon dont le monde change et evolue, ou comment I’ ordre mondial est chaotique ou reorganise, la 
paix mondiale et la rationalite liberale sont les plus puissantes. C'est le but de ce livre. 


Le PIB des Etats-Unis en 2018 a atteint 20,51 billions de RMB, et la Chine equivaut a environ 65% du PIB 
des Etats-Unis en 2017. 

Ils’ agit egalement du ratio le plus eleve de la production economique totale des autres pays par rapport 
a celui des Etats-Unis apres la Seconde Guerre mondiale. Le PIB du Japon et de I’ Union sovietique a tous 
deux atteint 60% de la production economique totale des Etats-Unis, avant de reculer. En attendant la 
competition ou I'affrontement, la guerre est parfois inevitable. Bien sur, la concurrence libre, pacifique et 
rationnelle est la norme. La raison libre et pacifique est 

L'inevitabilite de I'histoire. Meme s'il y a une guerre, quelle que soit Tissue de la guerre, il y aura toujours 
une concurrence libre, pacifique et rationnelle apres la guerre. 

La loi d'airain de I'histoire. En competition ou en confrontation, Timportance de la force va de soi. Porte- 
avions, bombe nucleaire, bombardier strategique, sous-marin nucleaire, espace 

Armes et ainsi de suite. Cependant, I’ economie est le fondement de tout: sans billets de banque, la 
machine de guerre fonctionne et la guerre ne peut se maintenir. 

Tenez et gagnez. Par consequent, I'economie est cruciale. Avant et apres la guerre, pendant la guerre, 
I'economie etait tres cruciale. Une grande echelle 

La guerre, les armes strategiques, les materiaux strategiques et les couts de guerre sont tous 
incommensurables. Nouvelle politique mondiale, economie mondiale, science et technologie, culture et 
education, armes et equipement, croyances religieuses et sociales, mode de gestion sociale, structure 
sociale, echanges commerciaux, developpement spatial (lune, Mars, etc.), la societe humaine est 
etroitement liee et les capitaux circulent dans le monde entier. Le commerce, les chaines industrielles, les 
marches mondiaux, les profits, les investissements, etc., la mondialisation, la commercialisation, etc., se 
font concurrence plus ferocement entre les pays, presentant meme les caracteristiques d'une nouvelle 
guerre froide et d'une nouvelle guerre chaude. L'Est et I'Ouest sont etroitement integres, et une separation 
et un decouplage economiques complets sont difficiles a realiser. Le capital est a la recherche de profit. 
L'economie de marche libre, I'economie de marche semi-libre, I'economie fermee (economie planifiee), la 
structure sociale ouverte, la structure sociale semi-ouverte, la structure sociale fermee, etc. necessitent 
une comprehension et un jugement clairs. 



Principaux sites Web de reference Bibliographie Documents de reference, etc. (Les graphiques et photos 
connexes sont cites b partir de sites Web connexes, de wikis, d'encyclopedies, etc.) 

Wikipedia 

Encyclopedic Britannica 

"Jane's Defence Weekly" (Janes Defence Weekly) 

Institut international de recherche sur la paix de Stockholm (Institut international de recherche sur la paix 
de Stockholm; 

L'lnstitut international d'etudes strategiques (IISS) 

United States Air Force (United States Air Force; Abreviation: USAF 

Ruby Design Bureau (nom complet: Ruby Marine Machinery Central Design Bureau, 
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SinoDefense aujourd'hui (SinoDefense) 

(Encyclopedic de I'histoire militaire) 

Fluntington Ingalls Industries (Fluntington Ingalls Industries) 

Annuaire militaire 
"L'art de la guerre" 

"Absolute Weapon" elabore principalement les principes de la theorie de la dissuasion mutuelle 
"Introduction a l'art de la guerre" 
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The ghost of the deep sea — a nuclear submarine cruising in the four oceans (Fangruida) 

Nuclear submarine attacks, strategic bombers, land-based nuclear missiles and space warfare 

-Modern war and future war (new cold war and hot war)The ocean is the heart of the 

earth, and the ocean is the cradle of life on the earth. 

Fangruida 2014v 2.2 English version 2017vl.3 electronic revision 

This is an important work by Fang Ruida, originally created in 2014, and the current author has revised it 
again, partially rewritten or rewritten, published and distributed to satisfy the reading of netizens and 
readers around the world. There may be omissions and errors in the compilation of this book, which will 
be revised when it is reprinted. 

Translation school editor Lasco. FI 
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qejioBeKa h a P y r h x nojiMTHHecKiix CTpyKTyp m 
9JieMeHT0B coBpeMeHHoro AeMOKpaTHHecKoro 

oSmeCTBa 3K0H0MHKe TpyAHO paBBHBaTBCfl 

ycTOHHHBo h npoi;BeTaiome.JlH6epajiL>Hafl AeMOKpaTH.fi 

h i;eHTpajiH3ai;HH 3 a iq h t h npaB He bbjihiotch 
CHHOHHMaMH ; HO b t e h e h m e onpeAejieHHoro n e p h o a a h 
b npeAenax onpeflejieHHoro AnanasoHa k a * a ti fl h 3 
hhx m m e e t cboh npeiiMymecTBa h HeAOCTaTKH.OAHaKO 

C AOJirOCpOMHOH HCTOpi'IHeCKOH TOHKII 3 p e H H A 

c b o 6 o a a h ocBo6oacAeHne HejioBeKa abjihiotch 
OCHOBOH CymeCTBOBaHHH H paSBHTHfl Bcex o6meCTB ; a 
t a k sc e ochoboh HejioBeqecKoro pasBMTHA h 

B bi SC H B a H H H . B KOHeHHOM IITOre CBO0OAHaH 

paijHOHajibHOCTb B03o6naAaeT. 


OKeaH - 3 to coKpoBHiye BcejieHHOH. OKeaH - sto 
cBepKaiomafl aceMHyacHHa 3 e m ji h . KocMOHaBTbi 

o6o3peBanH 3 e m n 10 M3 KoeMoca h o6HapyscMAH ciihhh 
OKeaH. Ha Jl y h e h M a p c e ecTb OKonbi, ho,k c o i a ji e h a », 
HeT BOAH.MHorne njiaHeTbiHMeiOT m o p a , h o h c n bi t h b a b t 

HeAOCTaTOK B O A H HUH H C M e 3 JI H . Jl H) A a, AC H B 0 T H bi e H 

pacTeHHH yMpyT 6 e 3 b o a h. OKeaH TaK b a sc e h , KaK h 
M opcKHe pecypcbi. 3 t a k h m r a He oScyacAaeT 
OKeaHorpa<i)Hio ; ho o6cy>KAaeT npii3paKOB b oKeaHe - 
aTOMHbie noABQAHbie jioakh ii c t p a t e r ii h e c k ii e 
6 om6 a pampo B m h k h , HAepHbie paKeTbi Ha3eMHoro 
6a3HpoBaHHB h T.fl. (flAepHan boh Ha m KOCMMHecKaA 
b o h h a h t. fl.). 3 t o coBceM APyroe h coBepmeHHO 

HeaKTyajibHO?S a y m a io, hto a b a coBepmeHHO p a 3 h bi e ( 
hto He njioxo. OAHaKO aTOMHbie noABOAHbie jioakh 
T ecHO c b h 3 a h bi c OKeaHOM h mx t p y a h o n o k m h y T b . 
OKeaH nopo>KAaeT b c e , h aTOMHbie noABOAHbie jioakh 
t a k ac e Hcnojib3yioTCA,HTo6bi pa cth,hto6h noTOK ymeji. 
OneaH HBjiHeTCH npupoAHbiM pecypcoM, h aTOMHbie 
noABOAHbie jioakh C03AaHbi HejioBeKOM ; a He h e 6 e c a m h . 
nepeMemaHCb no OKeaHy h coBepmaA k p y h 3 bi Ha 
aTOMHbix noABOAHbix ji o a k a x, aTOMHbie noABOAHbie 



ji o fl k h MoryT 3amHmaTb h pa3pymaTb OKeaH. HanpiiMep, 
ecjin h a e P h a h b o h h a cnpoBoqupyeT Sojibiiioii b 3 p bi b 
H a 3 e m ji e , m o jk e t jih OKeaH Bee e m e cymecTBoBaTb? 

a x e ecjin oh cyipecTByeT, oh 6 y a e t nojiHOCTbio 
3arpH3HeH h OTpaBjieH. Oahhm c ji o b o m , OKeaH t o )K e 
pa3pymeH.MecTHafl h a e P h a n boh Ha t a k x e 3arpH3HHT 
OKeaH. rio3TOMy b 3 t o h k h m r e ocHOBHoe b h ii m a h h e 
yjiejiaeTca nocneAHeMy, n o 3 t o m y npnapaKM b 
rjiy6oKOM Mope - a t o m h bi e n o a B o ji h u e ji o a k h h 
CT paTernnecKHe 6oM6apAnpoBinMKH / fiA e PHbie paKeTbi 
Ha3eMHoro 6a3MpoBaHiifl h t. (St a e P h a h boh Ha h 

KOCMHHeCKaA B O H H a H T. fl.) HaXOAHTCH B A e H t p e 
BHHMaHHH 3T0H K H H T H , H 3T0 O H e H b B a X H a K TeMa.He 

m e h e e , h e m Ba>KHOCTb mopckhx pecypcoB, 3 t o caMO 
co6oh pasyMeiomeecfl. n p h h h h a, no kotopoh ohii 
paccMaTpHBaioTCH b m e c t e , 3 a k a io M a eTC h b tom, hto 

ohm TeCHO C B fl 3 a H bi, )KH3Hb H CMepTb. K 0 H e H H 0 , MHP, 
c b o 6 o a a h paAHOHajibHOCTb hbuhiotch t e m o h 
qejioBeqecTBa h ochobhbim HanpaBJieHMeM pa 3 Bmtmh b 
MH pe Ha npoTHJKeHUH t bi c h n e ji e t m h . He3aBMCHMO ot 
T oro, KaK M M p MeHHeTCii H pa3BHBaeTCfl, H JI M KaK 
MHpoBofi n o p h a o k xaoTHHeH m ji h peopraHM30Ba H, M h p 
h i a 6 e p a a b h a a papHOHajibHOCTb Miipa jjbjihiotch 
H aHSojiee molahhmh.3to A e ji b 3 t 0 11 k h m r h . 


rnnoTesa 0 h a e P h 0 h 3HMe (Nuclear winter) - 3 t o t e o p h h 0 

rjio6ajibHOM HSMeHeHHH k ji h m a t a , 0 h a npeACKa3biBaeT 
KJiHMaTHHecKyio KaTacTpocfiy, KOTopyio m 0 x e t 

npHBecTH k Ma cniTa 6hoh fl A e p h o h boii He. Teopiin 
HAepHOH 3 M M bl CHHTaeT, HTO IICn0JIb30BaHHe 

6 o a Lino r o KOJiMHecTBa HAepHoro 0 p y 1 n a, ocoSeHHO 
Ha jierKOBocnjiaMeHHiomHxcfl oSbeKTax, t a k h x KaK 
ropoAa,no3BojiMT 6 o a l in o m y KOJinnecTBy a u m a h c a 1 h 
npoHUKaTb b aTMOccjiepy 3eMJiH,HTO m o x e t n p ii b e c t h k 
oneHb xojioahoh noroAe. C ji e a y e t OTMeTHTb, hto 
h A e p h a b 3 h m a oCHOBaHa Ha AonymeHiinx m o a e n h 
A a h h bi x. B nocjieAHiix HCCJieAOBaHMflx y H e h bi e 



o 6 h o b h ji h pacneTHbie m o j e ji h, KOTopbie s b ji a io t c a 
6 o ji e e TOHHbiMM^MeM b npouiJioM B e k e ; n Bee >Ke n p h in ji h k 

b bi b o q y, hto h q e p h a h 3 n m a 6 y q e t HMeTb 

pa3pyniHTejibHbie nocjieqcTBHH q ji h k a h m a t a 3 e m ji h , 

Cjioh 4 a c t h q c a * h h caacn, nonaqaioiqMH b aTMOC(J)epy ; 
m o >k e t 3HaHiiTejibHO yMeHbniHTb o 6 iq e e KOJinnecTBo 

cojiHeHHoro c b e t a , qocTHraioiqero 3eMJiM.3TOT cjioh 
4 a c t h q m o ac e t ocTaBaTbcn b aTMOccfiepe b t e 4 e h h e 

h e q e ji b nan q a a< e a e t. 3th rycTbie 4 e p h bi e o 6 ji a k a 
MoryT 6jioKiipoBaTb 6ojibmyio 4 a c t b cojiHe4Horo 
cBeTa Ha cpoK q o HecKOJibKHXHeqejib.STO n p ii b e q e t k 
naqeHHiOTeMnepaTypbinoBepxHOCTHB t e 4 e h h e 3Toro 
nepnoqa. CorjiaCHO p a 3 a h n h h m m o q e ji h m , 

TeMnepaTypa m o ac e t ynacTb qo qecHTKOB rpaqycoB 
L[ e ji b c h a . 

3TOT T e M H bl H II CMepTOHOCHblH m o p o 3 B C04eTaHMH c 
BbicoKHMH q o 3 a m h p a q h a q m m o t p a q h o a k t ii b h o ii n bi ji h 
CHJI bHO yHHHTOaCHT paCTCHIIH B 3 T 0 H o 6 ji a C T M 3 e M a H, 
CHJibHbie xojioqa, BbicoKiie qo3bi p a q n a q n n, o 6 hi n p h h e 
pa3pymeHiin npoMumaeHHbix, m e q ii q h h c k h x h 

TpaHCnopTHbix cpeqcTB b coqeTaHUH c HexBaTKOH 
npoqoBojibCTBHH h c ejib c koxo 3 fliic t b eHHbix k y a b t y p 
npHBeqyT k MaccoBoil r n 6 e a n jiroqefl b pe3yjibTaTe 
rojioqa ; paqHaqHH h 6oJie3HeH.yqeHbie t a k ac e c 4 h t a io t , 
4to otccMqbi a30Ta ot B3pbiBa pa3pymaT osohobhh 
cjioh. yqeHbie y ac e h a 6 a io a a a n stot h e o ac m q a h h bi h 
3<J)(J)eKT b 3KcnepiiMeHTax no TepMOHqepHOMy b 3 p u b y. 
H 3 - 3 a pereHepaqun 030HOBoro cjioh stot 3 ct (}) e k t 
6 y q e t o c a a 6 a e h. Ho 3 cli <Jd e k t ot noJiHOMa c m t a 6 hoh 
flqepHOfi bohhh, HecoMHeHHO, 6yqeT eiqe 6 o a b m e. 
B T O p II 1 H H e 3<})<})eKTbI HCTOiqeHHH 030H0B0r0 CJIOH (H 

nocneqyioiqero y b e a n n e h h a yjibTpacJiHOJieTOBoro 
H3Jiy4eHH h) 6yqyT o 4 e h b 3Ha 4 mt e a b h h m h; ohh 
3 a TpoHyT MHorne o cho b h bi e k y a b t y p bi 4ejioBeica, a 
Taicace pa3pymaT Mopcnyio n n iq e b y io q e n b , y 6 h b 


njiaHKTOH. 
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m a c m t a 6 m conepsKaHiie m k a ji bi b e c t> m a pa 3 JinHHH. B 

A P e b h h e BpeMeHa 6 hjih t a k m e >Ke r o p a q n e h x o ji o b h h e 

B O ft H bi, C pa 3 JIHMHBIMH KOHHOTaLJHflMH H MaCHITaSaMH. 

B to b p e m a CoeflHHeHHbie III t a t bi m C o b e t c k ii ft C 0103 

6 bi ji h "cBepxflepacaBaMH" b m m p e . H t o 6 bi SopoTbca 3a 

MHpoByio rereMOHHio, a b e CTpaHbi n iix coioshhkh 
cpaacajiHCb a e c a t 11 a e t n a m 11. B t e q e h h e btoto 
n e p h o a a , x o t a p a 3 ji h q h h i i k 0 h 4 ) ji h k t bi 6 bi ji m 
cepbe 3 HbiMH ; o 6 e ctopohh CTapaancb n 3 0 Bcex c h ji 

M36eraTb h a q a a a KpynHOMa c in t a 6 h 0 ft m ii p 0 b 0 ft b o ft h h 

(TpeTbH MHpOBaH B O ft H a ). KOHlfcpOHTaiJHfl O 6 bi H H 0 
npoxoAnaa 1 e p e 3 ji o k a ji b h bi e b o ft h h no 

AOBepeHHOCTH, tohkh TexHOJiornft n BoopysceHHft, 
KOCMHHeCKHe r O H K H , flnnjIOMaTHMeCKHe 

COpeBHOBaHHH H T . . O H 6 bi JI OCymeCTBJieH«XOJIOAHbIM» 

cnocoSoM, to ecTb « b 3 a n m h bi m cflep>KHBaHHeM h 
OTcyTCTBneM c h ji h», n o 3 t o m y ero Ha3biBai0T 

« X O JI O A H O ft B O ft H O ft ». 

XoaoAHaa BoftHa b ochobhom npoaBaaaacb KaK 
npoTHBocTOHHue A B y X KpynHbix b o e h h bi x 6 a o k 0 b ; 
B 03 raaBjiHeMbix C III A h Cobgtckhm C01030M. 

ConepHMHecTBo m e >k a y A b y m a CBepxAepacaBaMH CIIIA h 
C oBeTCKoro C o m 3 a aBaaeTca ochobhhm hctohhiikom 
AOJ irocpoHHbix b o ji h o h n ft b Miipe. b a raaBHbix 

b o e h h bi x 6 ji o k a h m e 10 t paBHyio c h ji y, h hh o a h h h 3 hhx He 
ocMejiHBaeTCH jierKO Hcnojib 30 BaTb c h ji y, q t 0 6 bi 
nojioacHTb k 0 h e q 6 o p b 6 e npoTHBHHKa 3 a MiipoByio 
rereMOHUio. O 6 e CTpaHbi h a k 0 n n a 11 6 o ji b m o e 

KOJinnecTBo a a e P h bi x SoeroaoBOK n B 3 a h m h o 
3 aBepnaH APyr APyra 

IT p h 3 p a k raySoKoro Mopa-aTOMHaa noABOAHaa a o a k a , 
Kypcnpyioiiiaa b q e t bi p e x OKeaHax(OaHrpyiiAa) 

ATOMHbie noABOAHbie a t a k m , CTpaTernqecKiie 

6 om 6 a pAnpo B m h k h , Ha 3 eMHbie aAepHbie p a k e t bi h 
KOCM uqecKaa bo ft Ha 



- CoBpeMeHHaa B o h h a h 6 y a y m a h Boi"iHa(HOBafl 

xojioflHaH b o h h a h r o p h h a A Bo£iHa)OKeaH-3TO c e p a p e 
3 e m ji h , a OKeaH-KOJibi6ejiL,acH3HHHa 3 e m ji e . 

Fangruida 2014v 2.2 A h r ji h h c k a b b e p c h h 2017vl.3 

3JieKTpOHHafl BepCHH 

3 to b a >k h a h p a 6 o t a O a h r a P y h j h, HSHanajibHO 
C03flaHHaH b 2014 rosy, HHHHeniHHft a b t o p nepecMOTpeji 
ee c h o b a , Ha c tmhho nepenHcan h ji h rrepeniicaji, 
ony 6 nHKOBaji ii pacnpocTpaHiiJi, hto 6 h 

yAOBjieTBopHTb H h t a t e ji e h ceTH h I h t a t e ji e fl no 

BceMy MMpy. B cdopHHKe stoh k h m r h MoryT 6 ti t t 

ynymeHHH h o in h 6 k h , k o t o p bi e 6 y a y t nepecMOTpeHbi 
npH nepenenaTKe. 

PeflaKTopniKOJibi nepeBOAOB Lasco. H 
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mat, aiwiaaie, aama^aamma, mnmnmutmnr, 

go M, mMAJtPAittil^PTOo «AA»tJA W 

^ti^ifpf-^tf^iWiiniio ^i'j, 

Aito Kn\mmm^-m.mmwL, mmmmm, a 

Alt l#«|. JIA3P, iil, 1M*M, HSM3P, 

#, £7Mi#bW£l^7«fPim rn^^A±fe«liAfP^^PlllfPfsm, SMitftlM&YIS “«± 

o ” o AMWA^a^m-«o fPWJfflfJd&MAn, w 

AilWa^PA^AWm AAiI^MgiMi4M#, fA£P7±fJt WMiSSSA It 
i§M±Ai§WA^pm^MM±GA mmmtm, %±m±.mmmm, 
»pHj0#^^i'JAo i^-aa^impam, MigBii, mvMnMmmmm 

o tttMAAJl^AAIA tit^^PAHAil^M^AilPHjBt-iigtPa^o AtIAt(m»fJ§, 

aP7±ffAMAMMgfm^fPA. nm, M®A7S«tm [7AMf#fPA|agi, M 


AUtlcii^AAo 


: RI n^Ci* nEpG y 

^MPgAm, 


A/ 


itliafHMnTP7^^ll!IAAtuictoP7fMP7o JSAAA 


H 


mAM*JL MAAMAM^lSAo 


#P A A A® ASA & 


' 7E nX nffl 

A^TfA, 

m\, mmwr, xmm 

mmm^n, MMMo 
liiA^sMA^fflAmAo nm, 7tP^7MI£ffiJi§tm Aatt^PMASWJA MW, ® 
At&Wg^flffiBt. AilSAWff 

mmmmmm, tMtMt. AisstAttfpatt, a m 

AAAfc^Al)f»Wf4At5]Aliaft, WIIttlSitlM. AltSAA^flM 

mpsmm, m#?fu##?mn-» mm%m, A«AfPW$t#Bi'MA^ 

m, MMWAOTAitfs7, h^iia, ®«a, iwt 

M, Iifti^iS»Ifi^f. g^AM^ilMtlAMM, fI17E-A0#M-A 


ISfflrt. #tr#gWflA'AAo 1 S«jsM#, AWg*tP«l^—Ktt^#fttPMW«A 

, A^AIIUMA^Pltl/Rl^. [=1 lAo Human nature and reason, freedom and peace are 
beyond doubt. The entire history of mankind is nothing more than the history of constantly moving from 
animal wildness to human reason, from the kingdom of necessity to the kingdom of freedom. No matter 
how history develops or evolves, no matter how the world changes, this trajectory remains the same. It is 
also a fallacy to think that human history and the world will be bleak and colorless, or that humans will 
regress to the old social model. The change and development of society are not shifted by anyone's 
subjective will. Of course, throughout the long process of human history, the main line and the side line 
have always been intertwined, and it is hard to distinguish between them. The economy is the main thing, 
but it does not control everything. Without basic freedoms and human rights and other political structures 



and elements of a modern democratic society, it is difficult for the economy to develop sustainably and 
prosperously. Liberal democracy and centralization of authority are not synonymous, but each has its own 
advantages and disadvantages within a certain period and within a certain range. However, from a long¬ 
term historical perspective, human freedom and liberation are the foundation of the existence and 
development of all societies, as well as the bottom line of human development and survival. Free rationality 
will eventually prevail. 
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II 4 A Ifxi! (Hiver nucleaire) A — |@ illf Sit MM Wit (ft , A HfjJ 7 —i# 
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m m m ^sm a am 7 if^ 11 si 11. it® m (ft ms sn mm it Atm v 
(ft pis , 0 #rai Aitti Mo it m mm mt it it- ap$ , mm tj ii 
a , m tp$ mi »+ isaSo 

itii mm n sm w mu , ssp a as sutit ift aj #js hm , # mm a 

iftit A itII ±tkE Ift It Ift ° SIS fill > AH > WM > ilft If 

its ®it , Tftn A S7 p i (ft , If# if SI 0 Him > $s!7 7n 6113 W 
All A71I1 TEto it IB^ W riA (ft M Mlttl If mm MUM » 7Wfift BM 

A llltlt A 7J 7 itII Atu At 3174 iSW SfeJS. A57 MUM fift #A 




M» Mil M (IXR MZ MM PT fill ±tiJP) PT IMA SfcJiM MA M&M , A 

#fl All All MMt) jSM ITU , ifc# Hi® IxTE ?7$tAt) rfa J&# Al^fito 


, m t& , if #fig, if m ^ , ts#*® , 11 mx , MSMfig 

A fig (Min' : Guerre froide , MM : XonoAHan B o a h a ) H |H 1947 A A 

1991 A ZM , — ^ MMBiiHMAA MM PT MAAA Pi# , A A34 , A# MM 
AJK A A PT l±AAA A# AI'b] PTH A > > A A 4i. 

1946 A 3 B 5 0 , AH ir SIB M9f® • AAA A PT eii AA ?Hi!» , 

MM HTT 7 #fig Iff. 1947 A 3 R 12 0 , PTH l±#n AA MM , l7M;f Mfig 
JF$fJo 1955 AA # A# MA HM l7Mxf MIS Ai^ PT 4Mo 1991 AA # Ml , A 
M A©1 MW , MB 7 HA, PT Alt , l7M3f Afig MA , IU04 A I7M MIS A 

M MA , to A A 44 A. fitJ ffl HM lt4)A , A A A A# 313# PT Afig IP A fig , 

ffi AHA flA PT AA $ , , A^ * l±M RM , I4A M , MM RM , HS§ R 

m m mh mx o a mu a mm m m in mu mam ai= aa a w mix 

pt aa fig, rts ip mu ?sa ah» 

A04 A lAlffl IP A® a M t# A PT “IStSMH” , M7 MA A# ®?IS , MH R 
A SB Iff 7 I 4A PT 44. A Mil 04M , AH IP AM MM , fM MR 
ffP MM i®M AM?ga PT AMI! figM (AH A 1ft#Mfig) i§A , A MM SA SM 
So413 AS figM > 1414 IP M#« > 4$ t* > MA MA 4? «A» AM Mix , PP 
MBS Hr All , A # AM» , HifkliAM «#fiS»o 

Mfig A^ mi M A WH A MX MA MM AMilffl AM W W. MA MA 

MH AM M AA , Jft AM AM Al# AA M A^ Mo MM AMilffl MM IBM , 

im AMI MM A MM MA W ti±# HIS A4. MH M fit# 7 Ml 11 
#M , mt IBM fiS IlMo #fig isA 3 pA 7 All W B-MMAMfig IP 

® mm , a# #hm^ m mm ip a , rm fitAo 


, MH IP ISH M ms II fiM “AS ISM” ; a > I1MH ft A g#A 

II MA -“4B A AMI” , SP A MIS AS I/IM IS fUM P4 ff^ A , A g# 

IT A SIW IT A Slio AicAil , —S H 07 A A ISM IP AS A A IS II 

MA iiM 1 6P iM «TE A %m» S EB# MA II AI4 R II ITA M. A A 
gc A &H It MIPS## IB37, ATI Hi# ASS ITA BIT. M MJ1 AM AA ITA M g 
17 A A A HA M @17 , HA MS TIA ISA ITA. -0 MA HPT M fi^lif M© 
|P AS ISM M# 11 MA i lie A IE “IE A 313 S MA MM AS II M 



S7f #ffl pnb(I 5A AS &fi) HA WM 

2019 A A# ± HA Pd f* * M HPd? ST ^ gdp M Pd ttr +T HPd / it 
E Pd tJA : 

1. Hffl (PIB : 21,41 Aft) 

2. TH (PIB : 15,54 7 At) 

3. 0A (PIB : 5,36 Aft) 

4. fIH (PIB : 4,42 Aft) 

5. EPS (PIB : 3,16 7 At) 

6. 'SH (PIB : 3,06 7 ift) 

7. (PIB : 3,02 Aft) 

8. jiATJ (PIB : 2,26 Aft) 

9. E0 (PIB : 2,26 Aft) 

10. dp#A (PIB : 1,91 Aft) 

2018 A , A If ± HA 0T HPd Pd Ai& PIB jQi± 100,000„ HPd M. 

(H# » A 166,285 —76) , TlJAI^T® , AfSfS ft AHA , M HPd #P U 

gf£ Pd SA AP ifAn 7k 38,155 (MAIfcdtrg) 590,321 (A^M) . 

ffiA , # as 247$ , mm 3 R mr ttA Pd Pd gdp m Pd, h 
m ©cA h ft Pd w , PdH ma a# ± ha Pd pib , m a 

20,4 Aft PdA (FMI) A 18,6 AS —A (UN) o A GDP A AH (Id 14.1 AS -U 

A (FMI) 14.2A EPS 13,5 ft = 

A ±it m AH, 7 50HH a AA Hft Pd HPd , A HE AS &ft A 4,300 A 0dA , 
AA A ASAffiA Pd AS# & , A 1.14 ft PdA , A 2.05 ft PdAo A 

AAA Pd A , A® APT , AA HE AS Aft A M Sfft , A 3,8io Pd ( 
HAS) M 10,078 b (i|#) „ 

A# gdp A AA T #T HPd HK SA Pd &fto HK A SA A -A HPd Pd Pd # 
it P ft Pd Aft i#in , A# HP Pd Pd Aft Si. HK A SA (gni) Pd ft AHA 
pib Pd ft , HA A SBt 7 HE ft HPT HI Pd !AA 
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The ghost of the deep sea — a nuclear submarine cruising in the four oceans ( Fangruida) 
Nuclear submarine attacks, strategic bombers, land-based nuclear missiles and space warfare 



-Modem war and future war (new cold war and hot war)The ocean is the heart of the earth, 

and the ocean is the cradle of life on the earth. 
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